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INTRODUCTION. 

T hough Britain is the greatest hive of industry in the World, it is curious how 
little the average Briton knows of the primary sources of the Nation’s Greatness— 
her Industries. We supply the World’s Markets with every commodity required 
by man, but comparatively few of the forty-one millions of inhabitants of the British Isles 
possess any definite knowledge of the Wonders of Art and Craft which are to be 
found in every workshop and factory throughout our own country. This being the case, 
we are assured that “Britain at Work,” which tells for the first time in popular 
form the deeply interesting story of our Industrial Life, will receive an appreciative 
welcome from all who have at heart the well-being and prosperity of the Nation. 

Many of the secrets of Britain’s success and of her almost inexhaustible wealtif will* 
be revealed in the pages of “ BRITAIN AT WORK.” For us the gates of her world- 
famous manufactories will be opened, and at our leisure we may examine the master¬ 
pieces of her great Industrie.s. We shall watch the building of a man-of-war from the 
time of “laying down’’until that impressive moment when, casting off its fetters, it floats 
majestically upon river or sea. Later we shall see the making of the Nation’s guns, 
and in the great Shipbuilding yards of the country witness tHe growth of the ocean 
monarchs which will maintain for Britain the Commercial Supremacy of the World, 

The miner in the depths of the coal pit will claim our attention. We shall 

accompany him on his dangerous quest for the fuel which “ moves the w'orld,” and, 

having .seen it wrested from the earth, we .shall ascend with it to the pit-mouth, 

and follow its journey by rail and .sea to the work.shop and fireside. After Coal, 

the great Iron and Steel Industries will pa.s.s in review before us, and an opportunity 
will be afforded of learning at first-hand m^ny valuable facts relative to the wonderful 
processes of their manufacture. 

Remembering the wealth inve.sted in the Land, we shall follow with interest the 
various operations nece.ssaiy for the successful cultivation of the soil. The picturesque 
scenes of rural Britain will be portrayed for us, and the work of ploughing, sowing, 
and harvesting will be described in a manner that cannot fail to awaken a deeper 
and more intelligent interest in the Agricultural pursuits of th^ Country, We shall 
visit a seed farm, and, in due course, watch the cultivation of flowers, vegetables, and 
fruit for market 
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The busy hives of Belfast, Manchester, and Bradford will be visited, and the 
manufacture of Lijien, Cotton, an<l Worsted will be seen in oixjration. We shall also 
visit the famous (iranitc quarries of vXberdccn and the Potteries, and in each case an 
ex^iert writer will explain the processes of these interesting industries. 

The realism of the Iron Roar! will be pictured for us by pen, pencil, and 
camera, ancf the everyday life of the railway engine-driver and the signalman vividly 
de.scribcd. In a similar manner the daily routine of life in the Navy and Army 
—industries in the widest sense —will be dealt with, and numerous illustrations 

depicting the various scenes will help to render llic articles ^)f more than pa.ssing 
interest and value. 

The wonderful wt>rk of the Po.stal and Telegraph .service will find a place in 
our pages. We shall fulhnv the adventures of a letter from the time it is posted 

in London until it is delivered in far-away Shetland, and a telegraphic message 

will be traced from the heart <if the City until the great electric cable is lost to 

view in the depths of the Atlantic Ocean off the coast of Ireland. 

We shall make our iK^me for a time with the heroes of the Sea who brave 

a hundred dangers—even death itself—in their t|uest for the fish reiiuircd to meet 
the ever-increasing demand of our great towns. We shall travel plea.santly along the 
waterways of Britain—by river and canal—learning the while .something of the barge¬ 
man’s work, and of his everyday life. In this way the marvellous panorama of the Pool 
of London will be seen to advantage, and many interesting glimpses of industrial 

life on the bu.sy Thames revealed to u.s. The great Docks of London, Liverpool, 
and Southampton, of which the Nation is justly proud, will be visited, and their 

principal characteristics dc.scriberl and illustrated. 

The interesting work connected with the Tea, C.olTee, and Ccjcoa Indu.stries in 
thisc country will be popularly explained, and in the .same manner we shall learn 
a great deal about the famous Breweries and Distilleries and the manufactories of 
Mineral Waters. An article on the Cattle trade will tell how our principal cities 

are provided with fn-sh meat day ,by day, and accounts of the manufacture of Bread, 
Butter, atjd Chce.se will affor<l an opj)ortunity of ascertaining the extent anti nature 
of these indu.strial occupations. Among.st other things we shall .see how Paper is 
made, and afterwards watch its transformation into luir daily jiewspaper or favourite 
periodical. 

Every aspect of our Indu.strial Life will be .sympathetically described, and the 
scenes as we .see them faithfully pictured. Writers pre-eminent in their respective 
departments have contributed to the work, and every care has been taken to ensure 
an accurate and instructive account of the industries of our own country. To this 
end many of the great employers of labour, the heads of our famous manufactories, 
and the workers themselvfes have willingly given their valuable assistance, and to one 
and all our sincere thanks are due. 

Never was there a time when it behoved our people to be more alert and active 
in meeting competition, and we trust that the issue of this work may create such a 
wide-spread public interest in our Indu.strie.s. both large and: small, that it may not 
be without its use in quickening the pulses of our Commercial life, and in a small 
measure may render i^ome .service to the N^tipn at large. 
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N o industry in the British Isles is of by work done in the building of war-ships 
greater importance to the nation than is difficult to determine. Tflere are no 
that which is concerned with the statistics distinguishing between those who 
construction of war-ships. In ordinary times derive their daily bread from building 
this industry engages the attention of two merchantmen and those who live upon the 
classes of estgiblishmeHts. There are, first, wages won in war-ship construction. Most 
the Royal Dockyards, which build nothing private firms undertake both classes of work 
else but war-ships. There are, secondly, the at the same time, the only exception being 
great private yards, which in some cases the Royal Dockyards. Moreover, scattered 



rhot9: By ftrmiiSion iht Thitm*s tron^-arks^ and SHtpbnitdxnff Co , Idd, 

AN FARLY STAGE IS THH CONSTRUCTION OK A 


IIAITLESHIP, SHOWING KEEL PLATE, KKAMKS, AXP THE CENTRAT, LONGITUDINAL BULKHEAD. 

specialise upon the construction of vc.sscls all over the country, there are a vast number 
for w.arlikc purposes ; and in other cases of subsidiary industries, _ all concerned with 
occasionally undertake the building of the war-ship, such as the armour-plate 
cruisers or battleships when there is no makers at Sheffield and Glasgow, and the 
other work going. In emergencies, such various engineering firms who manufacture 
as a great naval war would bring forth, all the hydraulic and electric fittings so largely 
these sources could be supplemented by the required on board. It is certainly an under- 
yards which in ordinary times build nothing estimate to place the number of men 
but steamers for the mercantile marine. interested .directly ^ or indirectly in the 

What exactly is the number of the popula- manufacture of material for the N4vy in 
tion which is in ordinary times supported Britain at somewhere about a million. The 
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expenditure upon the construction of ships 
for our Navy alone has been ;£'9,cxx),ooo in 
one year. But, besides ships for our fleet, 
vessels were building at the same time for 
Japan, Holland, and Norway. 

The great Government yards arc four in 
number. JPortsmouth is the most important, 
employing 8,c)CX3 men ; then come Devonport 
and Chatham, each with 6,900 ; while Pem¬ 
broke with 2,400 is a bad fourth. Sheerness 
with 2,000 men does not build battleships, 
but only small cruisers and sloops. Round 
our coasts arc scattered a number of pri\ate 
firms who build large war-ships. In London 
there is the Thames Ironworks, which con¬ 
structed the first ironclad to figure in our 
Navy, the old Warrior, On the liast coast 
we have the yard of Messrs. liiarle, which 
in the past had a fine record, building small 
battleships for foreign navies and cruisers 
for our own. At Sunderland is Me.ssrs. 
Doxford’s yard, which up to the present 
has constructed only destroyers and merchant 
steamers, but which could perfectly well 
build armoured ships. On the Tyne is the 
gigantic Elswick establishment, where every¬ 


thing for the war-ship, from the hull itself to 
the guns, projectiles, and even armour, can 
now be turned out. This firm is one of 
the largest private builders of war-vessels 
in the British Isles, and could construct 
simultaneously two or three batlle-ships and 
two of the largest armoured crui.scrs. Close 
at hand to Pllswick is Me.ssrs. Palmer’s yard 
at Jarrow, where the very largest battleships 
have been constructed for tlie Navy On 
the East coast of Scotland tliere is no firm 
building big .ships; but it is quite otherwise 
on the West coast, where the (’lyde rings 
with the sound of driving rivets. Here are 
the immense yards controlled by the armour- 
and gun-making firms of Brown and Vickers, 
the first owning the Clydebank Pingineering 
and Shipbuilding Company, and the .second 
the Beardmorc yard. Besides these two 
concerns there are the l''airficld and the 
London and Glasgow yards, both of which 
build the largest war-ships. 

Descending the coast, there is at Belfast 
the very important yard of Ilarland and 
Wolff, which does not in ordinary times 
turn out men-of-war, but which is quite 
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capable; of (loiii{^ so. At Barrow is a large 
yarrl owned by tlic Vickers company, and 
building the finest battleships and cruisers. 
Finally, at Birkenhead is the historic estab¬ 
lishment of Laird Brothers. 

The first .step in the building of a battle¬ 
ship is the preparation of the design. This 
is accomplished .at the Admiralty, by the 
Director of Naval Construction’s Department. 
The Director works in concert with the 
engineering and gunnery experts of the 
Navy, and the general outlines of the design 
are laid down by the naval officers of the 
Admiralty Board. These officers, who may 
have to fight the ship, determine wh.at the 
guns carried arc to be, what the thickness 
of the armour, what the speed, what the coal 
allowance. The length of the ship and her 
draught of water are largely influenced by 
the size of existing docks. 

Before finally .settling the de.sign, very 
careful tests are made to a.scertain the best 
“ lines ” or form of .ship to give a high siiecd. 
These tests are rendered possible by the 
construction of models which are tried in 
a large tank. By their aid the speed of 
the ship built, with a given engine-power, 


can be very accurately determined before¬ 
hand, and such unpleasant surprises are 
guarded against as occur when a ship 
designed to steam twenty knots is found 
to be capable only of making nineteen. 

As soon as the general outline of the 
design has been settled, and passed by 
the Admiralty Board, detailed drawings and 
specificatif)ns are prepared. The most im¬ 
portant of these arc the “lines” of the .ship, 
and to obtain them foreign emissaries are 
known upon occasions to have offered ver}' 
large sums. The “ lines ” are a series of 
plans showing the variations in the section 
of tlic ship at various points in her length, 
the variations in the ground plan of her 
different decks, and the longitudinal eleva¬ 
tion, indicating .such matters as her “sheer” 
forward, or the cutting away of what is 
known as the “ dcadwood ” of the keel aft, 
a feature in ships which arc to be able to 
turn quickly and in a small circle. If the 
ships are to be built by contract, these 
drawings, with detailed specifications, indi¬ 
cating exactly the material to be used, the 
thickness of the plates to be employed, the 
type of engines and boilers, and a vast 
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number of other matters, arc forwarded to 
certain selected firms who are known to be 
capable of executing the work in a trust¬ 
worthy manner; they in turn specify the 
price at which they are willing to undertake 
it, and if their prices are satisfactory orders 
follow. A time limit is laid down within 
which the ship must be delivered. This is 
usually thirty or forty-two months, though 
it will depend much upon the emergency 
and upon the willingness of the Trea.sury 
to sfxmd money on the Navy. The best 
record yet accomplished for the actual 
completion of a battleship from the date 
of “ laying down ” was accomplished by 
Portsmouth and Chatham in the case of 
the Rlagn^ccnt and the Majestic, both of 
which were ready for .sea in two years. 

When the order to build has been given 
a great deal of preliminary work has to be 
accomplished before the shija actually appears 
on the stocks.- Material must be ordered; 


perhaps such immense forgings as those 
required for the ram have to be obtained 
outside the yard which is building the ship. 
The engines are not, as a rule, made in our 
Dockyards, and must be ordered elsewhere, 
with certain limits of weight which are 
rarely exceeded. Kverything u.sed in the 

building of the .ship, if it is. constructed 
in a private yard, has to undergo rigorous 
inspection by officers whom the Admiralty 
deputes to guard its ,intercst.s. Angle bars, 
steel plates, and the raw material generally 
are obtained from the great iron and steel 
works of the country, or, it may be, imported 
from America, t'ontracts are made for the 
minor engines of all kinds with which the 
battle.ship is crammed, for pumping engines, 
d)-nam(js, capstans, lK)isting engines, and so 
forth. The guns are also ordereu by the 
Admiralty when the ship is laid down, as 
the construction of the larger pieces will 
often require two years, or almost as long 
as the building of the 
ship. The armour is 
«>rdercfl from the makers 
of that commodity. 

Meantime, while the.se 
various orders are being 
placed, the .ship’s lines are 
being “ laid off” from the 
drawings on a gigantic 
plank floor, known as the 
mould loft. It is so large 
that the measurements 
can be marked on it full 
si/.e for breadth and depth, 
though for convenience 
the length measurements 
are generally contracted. 
In this process of en¬ 
largement from the small 
scale drawings errors will 
be detected and corrected. 
From the lines thus 
depicted particulars are 
transferred to what is 
known as the “ scrive 
board.” On this scrive 
board, which is also made 
of planking, the exact 
curves of the frames and 
beams, indeed of all the 
important structural 
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details of the ship, are marked rjne by 
one, full size. When that has been clone, 
the curve is copied from the scricc board 
on the “ bendinij slabs,” which are plates 
of iron full of small holes in which .steel 
pej^s can be placed, thus, as it were, 
dotting in outline the curve to which the 
frame is to be bent. The straight length 
of frame or angle bar is then reach- for 
handling. Moles are punched where they 
are reciuired, this being done by measure¬ 
ment from the delineation on the .scrive 
board; the frame is next heated, bevelled 
by machinery, and brought hot to the pins 
which mark out the curve to which it is to 
be bent, and, in much less time than it takes 
us to write this, bent to the required .shape. 
When bent and ready to take its place in 
the structure of the ship it is placed in 
position and rivetted. 

The first process when actually building 
up the structure of the battleship is to lay 
the keel plates, which are pre[)ared to 
drawings and to the outline cjn the scrive 
board, exactly as are the frames. The keel 
plates are upon solid masses of wcx)d, 
slightly inclined from bow to stern if the 
ship is not being built in dock, and if .she 
will have to be launched. Building in dock 


is quicker, cheaper, and less troublesome,. 
becau.se it obviates all the anxietie.s which 
attend the launch of a large vcs.sel, but it 
has the scriejus defect of rendering it 
impo.ssible to use the dock for any other 
purpose. To the keel plates the fraipes,. 
which are the most important factors in 
the ship’s .structure, are bolted with rivets, 
and in the newest and most up-to-date 
establishments the rivetting, of which there 
is .so much, is accomplished with great speed 
by the use (jf a hydraulic or pneumatic 
rivetter. The frames-occur at short intervals- 
from stem to stern, and to them the outer 
shell of plating which completes the structure 
is .secured. The}* are held in place in the 
initial stages by .strong .shores of timber 
and “ ribband-pieces.” The deck-beams and 
longitudinal framing are then added; the 
floor-plates laid; and the mass of metal on 
the stock.? begins to look- like a ship. AH 
the operations of cutting plates to size,, 
bending and punching, are performed by 
machiner}-, which is of the simplest and 
most effective description. With the modern 
appliances it is a matter of perfect ease to 
shear i}^-inch steel plate, even to punch 
manholes at one operation. Machinery is. 
more and more used for the transference 
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from point to point and handling of the 
heavy weights which hav'e to be mo\ed. 
Electric, hjdraijlic, and steatn cranes are 
employed largely. 

One of the chief features in the battleship 
is the arnujur deck, which divides the .ship 
horizonta%- int(> two halves about the level 
of the water line. This is usually composed 


of several layers of the finest and toughest 
nickel steel plate. It strengthens the whole 
structure and holds it together. Before it can 
be laid in its entirety it is necessary to place 
the boilers and engines on board. This is done 
after the ship’s launch, when she is brought 
under the “ sheers,” wduch are huge cranes 
capable of handling immense weights with 
ea.se—in some cases as much as two hundred 
ton.s. The armour on^hc outside of the .ship 
is also almost always applied after the launch. 


The launch of a big .ship is a very serious 
affair. In England battle.ships generally 
have about 6,000 or 7,000 tons of material 
built into them before they are placed in 
the water. In France, however, launches 
take place when the hull weighs only 3,500 
tons, or even Ics.s. “ Launching ways ” of 
heavj’ timber arc laid down, running parallel 
to the ship’s keel ; and on 
the.se, under the vessel, is 
Ijliilt up a " cradle,” vyhich 
i.s so arranged as to slide 
<jn the.se wa)’.s. Then the 
bearing surfaces of the 
timber ways and of the 
cradle are greased with 
great quantities of tallow, 
much of which is recovered 
after the launch. 'I'he 
weight i)f the ship is 
gradually transferred to 
the cradle, but to 
prevent the vessel 
moving before all is 
ready a locking ar¬ 
rangement known*as 
a “ dog-shore” is em¬ 
ployed, which must 
be knocked away 
before the .ship is 
free to move. The 
“ dog-sh(vre ” is mnv 
generally knocked 
away by mechanism, 
operated by the 
touching of a button 
or the cutting of a 
string, and arrange¬ 
ments arc usually 
made to start the 
ship by a push from 
a hydraulic ram, so 
as to prevent the sticking on the launching 
w.ays, which u.sed to be common in the earlier 
days. But with all care and precautions 
accidents occur, and sometimes very .serious 
accident.s. The most noteworthy of recent 
j'ears was that attending the launch of the 
Albion at the Thames Ironworks in l 8 g 8 , 
when the tremendous surge of water cau.scd 
by the plunge of the ship into Bovv Creek sub¬ 
merged a staging, drowning thirty spectators. 

In spite of all precautions a ship will 
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generally alter her shape slightly in the 
process of launching, owing to the .strains 
which she has to undergo. 'I'liis accounts 
for the very curious fact that two ships 
built from identical designs never give the 
same result pi the matter of speed. The 
most striking instance of this phenoiTienon 
is to be found in the case of the cruisers 
/i/ah’ and B/cn/ieim, the former of which 
has always been a dismally slow ship, while 
her sister the B/en/teiuP has a fine record 
for good steaming. 

After the launch the inner works are 
completed; the armour placed in position, 
the engines and boilers erected ; the decks 
closed up where gaps have been left for 
the passage of the boilers, and the vessel is 
then ready to receive her armament. The 
big barbettes fore and aft each receive their 
twi) huge 12 -inch guns ; in the casemates, 
which are structures of arnuMir built into 
the hull of the ship, with on the ouNide 
6 -inch plate and on the inside 2 -inch armour, 
the 6 -inch quick-firing guns are in.stalletl ; 


and the battleship is ready to begin her 
trials. The first trial is the turning of the 
engines in the basin, to ascertain whether 
all the parts fit properly and work. Then 
follow the steam trials at .sea at various 
speeds, which usually re\cal small defects, 
perhaps requiring .some trouble to correct. 
'I'he bearings in the engines often heat and 
need fresh adjustment. After the steam 
•trials come e.xhaustive gunnery trials, in 
which all the mechanism for handling the 
- guns is tested, and many rounds are fired 
from e.'^ch gun. This final trial safely 
accompli.shed, the last touches are put to 
the ship, and .she pa.s.ses into the re.serve, 
or goes directly into commission, hoisting 
the British flag, and joining one of the 
main .squadrons which guard the British 
I'hnpire. From first to last her cost will, 
if she is of the newest type, the King 
Edward cla.ss, disjilacing 16,500 tons, have 
been from 250,000 upwards, and the 
time occujiied in iier completion about 
three years. 

II. VV. \VlL.SON. 
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PREPARING 

inCRIC is a widenin'^ jjulfof separation 
between the interests of Town and 
Country. The busj’ hives of workers 
in South Lancasliire and Y(jrkshire, in the 
“black” districts of the Midlands, and the 
gijfantic population of (ireater London, are 
to a great e.xtent out of sympathy with 
the sparsel)’ jjopulatcd rural districts. .And 
yet in the earlier memories of thousands of 
artisans and labf>urers in the towns there 
must lurk teminiscenccs of the countr}' and 
of rural pursuits. The perpetual drain of 
country-bred youths into the manufacturing 
centres must tend to preserve such asso¬ 
ciations alive, but, as the years roll on, 
the impressions become fainter, and rival 
interests become stronger. The lines of 
separation between Town and Country d«) 
not slop at the working classes, but c.xtcnd 
U])ward through the various social lavers, 
and find c.xpression in comparati\’e indiffer¬ 
ence for the j'okels and clodhoppers who 
“sow the seed and reap the harvest with 
enduring toil." 

To many, the agricultural laljourer is an 
object ()f something akin to pity. Until 
recently he had no political power, and 
even to-day he bf)asts of no union or trade 
organisati«ui. His wages arc knv in com¬ 
parison with the earnings of artisans, or even 
labourers, in towns, and the ns. or t 2 s. a 
week which still rej,3resents the ordinary 
winter wage (jf a farm lalwurcr in many 
districts is looked upon' as scarcely sufficient 


THE LAND. 

to hr)ld bf)dy and soul together. Thi.s 
does not, t^f course, represent total earnings, 
as these men take task-work or piece-work 
fluring the summer, and also ha\e harvest 
wages. 

'I'he orflinary farm labourer is like his 
counterpart in every other occupation. He 
requires as much skill, but is, after all, only 
a labourer, and takes his instructions from 
a superior man. If we are to obtain a view 
of the class who till our fields and attend 
to our livestock, we must ctmsider the 
regular staff cmplov’od upon a large farm 
over and, above what are classed as mere 
farm hands or labourers. 

I'he permanent staff upon such a farm 
would include the following leading men: 
Bailiff or foreman, shepherds, dairymen 
or stock men, head carters or ijloughmcn, 
labourers, bo)'s. 

As to the first three classes - foremen, 
shepherds, and stock men—it is not necessary 
to enlarge upon their capabilities or duties. 
They are not engaged in the actual work 
*of preparing the ground for crops, such 
work being performed by the carters, under 
the eye of the master or bailiff 

In Scotland and the North of ICngland 
each pair of horses is looked after and 
worked by a “hind” or ploughman. In 
Southern counties it is more usual to engage 
a head carter for each stable of six or eight 
horses, and to give him a considerable share 
of responsibility 
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On large farm.s, where there 
are more than one homestead, 
there may be two, or c\'en three, 
of these carters, with men and 
lad.s under them according to 
the number of horses. If eight 
horses are j<cpt the equipment 
will consist of head carter, under 
carter, and two ploughbo)'.s, who 
will man four ploughs. The 
head carter must lx; a man of 
experience, wlu)has gone through 
all the lower stages and entered 
a stable as a junior. He has 
probably .served twelve to fifteen 
) ears as boy and under carter 
before he is considered to be capable of 
taking charge t)f a stable. Ili-s attainments 
are considerable, and his .suggestions should 
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be worth attention. The success of the farm 
depends a good deal upon the head carter, 
for he must be active and pushing, an early 
riser, and good manager. To give a man 
charge of a stable who has nt't .served his 
time from earl)' boyhood to at least the age 
of twenty-five would be a mistake. Not 
only must the carter understand how to feed 
and manage horses, but he must pos.scss 


a good knowledge of farm machinery, such 
as .self-binders, reapers, drills, and cultivators, 
l ie must al.so be well versed in tillages, and 
know the requirements of land. 

The carter must be in the stable by five 
o’clock (in some counties earlier) to feed 
his horse.s, for this work is pcculiarl\- his 
own. At .six o’clock he goes to breakfast, 
leaving his helpers to groom and harness 


the teams and clean the 



stable. y\t seven o’clock the 
horses should be on the road 
to the field. The plough- 
mate’s day is in most cases 
from .seven a.m. to four p.m., 
with half an hour for refrc.sh- 
ments at twelve o’clock, but, 
as above .stated, conditions 
vary in different districts. 
Thus the horses are nine 
hours out of stable, and about 
eight hours actually at work. 

When the teams return, 
there is unharnessing, water¬ 
ing, grooming, and littering 
up, which will occupy at least 
an hour. The helpers then 
leave the stable, but the head 
carter will return about eight 
o’clock to feed his horses 
and fill their racks for the 
night. The carter has, there¬ 
fore, a long and arduous ta.sk, 
and a respon.siWe position. 
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The wage.s paid to such a inan are being in permanent pasture, temporary ptW- 

generally made up by privileges and per- turc, root crops, fodder crops, etc. It 

quisites of old standing, and may be include.s over 51,000 acres of hops, ^$,000 
indicated somewhat as fallows: Weekly acres of fruit, and 308,000 acres of bare 
wage 14s., equal to jC^6 8.s. per annum; fallow. The capital emplo)*cd is enor- 
harvest—overtime, etc.--mioney at Michael- mous, and may be roughly estimated at 
mas, ^5 ; house and good garden, £4; is. £22/,000,000, while the amount paid in 
every journey with corn, etc., say 20, £'i ; wages has been estimated at ;6'30,000,000 
fuel carted, say, los.: in all, £46 i8s. His ix:r annum. There are at least 1,000,000 

wage averages i<Ss. a week, which is equiva- men, women, and boys emplt))'ed in agri- 

Icnt to at least 25s. inf a t"wn, cultural pursuits in Great Britain who not 

'Ihe work of a farm is continuous through 



out the year, and reflects the seasons as they onl)’ cuHiv.'ite the ground, but attend to 
[lass. It is fascinating, poetical, scriptural, 1,500,000 horses, 6,805,000 cattle, 26,500,000 
classical, and id\ llic. It has been less in- sheep, and 2,381,000 pigs, besides countle.s.s 
fluenccd and modified by modern inventions poultry. Such is John Bull s farm. Let 
than any other industry; and remains as us glance at the \ ar!ous operations which 
an illustration of cultivated and regulated this enormous area neces.sitates. 

N.tTiJKK. Agriculture is neither an art 1 puniosely laid stress on the ploughmen, 
nor a science, nor is it a trade. It is an«». because the plough is the principal iastru- 
occupation and a craft. Its maxims are a ment for preparing land. Harrows, rollers, 
lore, rather than set rules, and must always culti\ators, and drills are all employed, but 
be altered according to circumstancc.s. the principal act of cultivation is the breaking 

Britain may be viewed as one farm up of the land, cither by horse or steam 
extending from county to county, interrupted jfloughs, and steam cultivators, 
by towns it is true, but surrounding them The plough, like the sjj^de, turns over 
like the ocean surrounds an archipelago of the .soil and e,\poses it to the winters frost, 
islanch'. If we view our farming in this to the air, and to changes of temperature, 
way we may grasp its wide extent and The implement has been improved, but 
endless variety. retains its more primitive form and function. 

Great Britain possesses a total area of The single-furrow plough is mostly employed, 
324.37,389 acres of cultivated land, of which and one man and t^o horses will turn over 
7,325408 acres are under corn, the rest one acre in one <lay, although the average 
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daily performance is fractionally less. By 
cross ploughing the land i.s further pulverised, 
and the final tilth is secured by harrowing 
and rolling. In c»)rii growing, the work is 
comparatively simple, and often con.sists 
in one ploughing, repeated harrowings or 
“dressing.'t" as they are called, drilling in 
the .seed, and harrowing or raking it in. 

Steam ploughing and steam “ cultivating,” 
or scarifying, arc also used, but this inno¬ 


is, a sufficiently deep, m(ji.st, and well 
pulveri.sed seed bed—irrespective of the 
power or the preci.se form of the implement 
u.sed. 

Corn growing is simpler than what is 
known as “root” cultivation, because the 
latter work involves the clearing of the 
land from weeds, and the application of 
the necessary manure. RtK)ts include turnip 
and mangel cultivation, and their produc¬ 
tion is always e.vpcnsive, and depends 
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vation has not infringed much as yet upon 
horse ploughing. It is chiefly employed on 
the stifTer sorts (jf soils, and al.so as a means 
of i)vertaking arrears of work in critical 
seasons. It is generally done by contractors, 
who send their tackle to farms, and receive 
a price per acre. 

Whether ploughing is dune by oxen, 
horses, or steam, or whether it is done 
by an improved plough or one of less 
modern form, is not so important as that 
the ground should be thoroughly moved, 
regularly ituerted, and, in a word, soundly 
ploughed. Hence a .skilful farmer who has 
a fancy for working bullf)cks in teams may 
obtain as good a result as one wh<} employs 
horses, or as one who uses steam. Success¬ 
ful ploughing depends upon its thoroughness, 
its lacing well timed and judiciously carried 
out in respect of weAher and season. The 
great point is to secure a good tilth—that 


more upon the amount ot moisture in 
.summer than do the corn crops. It is 
more risky, and of late ycJirs has been 
disappointing, owing to the prevalence c)f 
drought in summer. 

The work of sowing is done all through 
the year. In January, Kebruary, March, and 
April beans and peas, barley anrl oats, and 
gra.ss .seeds are sown. In April, May, June, 
and July the root and fallow fodder crops 
are drilled, such as mangels, potatoes, turnips, 
.swcde.s, rape, and kale. In August, Septem¬ 
ber, and October winter fodder crops are 
.sown, such as trifoliurn, winter rye, winter 
barley, winter oats, vetches, etc. In October, 
November, and December wheat is generally 
sown. The drill or the broadcast machines 
are therefo.c always at work. 

The old .system of broadcasting by hand 
from the traditional .seed-lip or .seed-hopper 
is .seldom now used, and the drill, which 
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deposits the seed at a re^^ular depth in rows 
of fi.xed width apart, is preferred. It may, 
however, be remarked, as indicatin'* the 
primitive nature of agriculture, tliat there 
Ls no evidence that better C'.rn crops are 
obtained after drilling than after broad¬ 
casting. It is a matter of convenience rather 
than of .superiority in ultiin.ite results, 

1 he rotation or regular succession of crops 
li.is much to do with what may be called 
preparation of the land. The direct plough¬ 
ing and harrowing constitute the immediate 
cultivation, but the root crop prc[)ares the 
land for corn, in con.sequencc of the manuring 
and cleaning its cultivation necessitates; and 


the clover crop is an excellent preparation for 
w'heat. Folding sheep on the land is done as 
much for the benefit of the succeeding crop 
as-for that of the animals themselves, and tlie 
ha)’, straw, and turnips (roots) raised and con¬ 
sumed by the live stock produce the manure 
which is ncces«iar)’ to keep uj) the fertility of 
the soil. .Space d(x;s not allow of a detailed 
account of the many “ artificial ” manures and 
purchased foods \\hich supplant the manure 
liroduccd on the holding, but the plough 
and the manure cart .still remain the 
most important agents for preparing* the 
land for the final result—meat, milk, wool, 
and corn. 

John WitKiiixsoN. 









that the real foundation of the flourishinpr 
linen and cambric manufactures in Ireland 
was laid, perhaps, In a law passed by 
Parliament during the reign of WilHar' III., 
allowing flax, linen, and linen yarns produced 
in Ireland to be imported into England by 
natives of both countries. 

In the earlier part of the nineteenth century 
the click-clack of the hand loom.s made 
familiar music in thousands of homes all over 
Ireland. In fact*’one of the mo.st prominent 


within which it is circumscribed. It is doubt¬ 
ful if there is a trade of .such magnitude 
and such importance confined within .so 
small a space. What the importance of 
this spot, which on the map of Ireland in 
an ordinary .school atlas may be almost 
hidden by a penny piece, is, may be under¬ 
stood by the following factsIn one year 
(1893) alone, the yam spun by the countless 
mills in this district was estimated to 
measure about 644,000^000 miles. To grasp 
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what this means is to realise a gigantic ball 
of yarn, which, unwound to its single thread, 
would encircle the world 25,000 thrcad.s. In 
a three-ply cord the same yarn would reach 
from the earth to the sun and back again; or, 
should we desire to pay a visit to the man 
in the moon, our big ball of yarn would 
give us a network road having 380 threads 
extending the full length between our planet 
and bis. 

And what of the cloth which ci year’s 
output of yarn might be woven into ? It 
represents a web containing about 156,000,000 
yards. We might unroll this Gargantuan 
wet) and make a path three feet wide, and 
on its snowy whiteness, laid flat, we would be 
able to m.'ike a triumphal tour completely 
around old Mother Earth at the equator. We 
might make a tent of the big web manu¬ 
factured in the Belfast Linen district, and what 
a wonderful tent it would be!—such as would 
aina/e even Ilaroun al Raschid. W'ith the 
dome of St. Paul’s for its centre support, 
this glorious linen canopy would cover 500 
acres and stretch as far out over Londtni 
as twelve-and-a-half miles on all sides. To 


expan.se of linen 838,582 .spindles were work¬ 
ing, while its further conversion, by weaving, 
into fabric necessitated 32,245 looms. In 
connection with its varied proccs.se.s nearly 
70,000 people find occupation in the Belfast 
di.strict. 

Nor must one forget the gigJtptic financial 
equivalent represented by this space which a 
penny piece covers on the map, for in the 
numerous mills and warehouses in Belfast 
di.strict no le.s.s than £ \ 3,000,000 sterling are 
invested. And not without return either, 
since the total value of )'arn—piece linen 
and other varieties of linen goods—produced 
is estimated roughly to amount to over 
£8,000,000 sterling during an average year. 

So far we have dealt merely with the 
important place the industr)- occupies in 
industrial economy. But we have not come 
any closer to solving the myster)’ of the 
production of the linen which has made 
Belfast a hoirsehold word in the African 
jungle depths as in the fro.st - beleaguered 
Klondyke; in the I'ar-East jo.ss-hou.se as in 
the polished \.'ourt of .St. James’s. 

To e.xplain the various processes by 
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centre of a field of growing fla.x. It is 
brilliant July weather, and the noonday sun 
beams down on a scene of transcendent 
beauty ; for if you have never seen an Ulster 
flax field in blossom you have missed one 
of Nature’s prettiest panoramas. Around us 
the modest flax plant, with its exquisite green 
stems crowned with daintily small bright 
blue flowers, reaches knee height. Three 
weeks hence the blo.ssom.s will have given 
place to the seed pods--the linseed of com¬ 
merce—but it is the sinewy stems we have to 
do with. Some fine morning will come a 
band of happy harvesters, lads anti 
lassies, who will proceed in an 
extended line, pulling 
up the stems with 
their naked hands 
right and left as they 
go. The flax is then 
made up into small 
sheaves or bundles, 
tied l(X)sely to jjermit 
the air to freely pass 
through them, and 
afterwards .set up in 
stfx)ks with the roots 
downwards for three 
or four days (accord¬ 
ing to the weather) ,to 


ripen and firm. Bound with rushes, these 
little sheaves are next taken to a convenient 
watering pool—known to the initiated as the 
flax-hole—w’herc it is submerged under the 
weight of large stones. This process, in the 
Ulster dialect known as “ retting," consists 
in a putrefactive fermentation lasting about 
a fortnight, by which the wocxly straw of 
the stem .softens and disunites from the 
firmer .stringy fibre. 

And now, sufficiently retted, the wet 
flax is carefully taken from its bath and 
thinly .spread over grass lawns to undergo 
a few days’ exposure to the air, which 
helps to complete the step begun in the 
fermentation jirocess. The firm dry stems 
are now gathered up, the fibres being carefully 
ranged lengthwi.se, and transported to the 
scutch mill. It is not a very intricate opera¬ 
tion, this .scutching, consisting as it dexis 
in the fla.x being first brui.sed, .so that, 
when afterwards exposed to the blades of 
a revolving shaft, the rough fluffy portion 
is peeled aw.ay as tow, leaving the long 
fibres, which are here fur the first time 
flax in the strictest .sen.se of the word. 

In the s{)inning mill the flax, freed fojm 
its foreign substances, is “ heckled.” In other 
words, it undergoes a remarkable toilet opera¬ 
tion, since its hair is combed by a multitude 
of mechanical barbers till not one fibre is 
awry. In earlier days hand combs sufficed. 
Now the combs are a set of rollers covered 
with teeth of fine steel wire. Six or seven 
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milHon.s of these teeth garnish a .single 
machine, anti the rough, unkempt fibres 
which pass in at one end may be traced 
through their progress between the.se .scarifiers, 
and then through between fluted rollers until 
they emerge first intt) a narrow, and after¬ 
wards in a broad, glos.sy, even lop of softish 
fibre. 

This sheet or sliver is galheretl up, forcetl 
through narrow apertures in a roving frame 
which draws it out and twists the fibres 
together by means of a flyer and spindle 
into what is called a rove, at the .same 
time winding it upon wooden bobbin.s. 
These bobbins arc then placed on pins on 
the spinning frame, and in this process the 
flax is pa.s.sed through the rollers of one 
drawing machine after another, grows longer 
and longer, and the fibres lie more and more 
closely together. Then a final passage 
through boiling water is given, when the 
fibres are tightly twisted into perfect yarn 
or thread. This yarn is now reeled into 
hanks, dried, so that it may recover its 
nJitural elasticity of tem|x;r after its ordeal, 
as it were, and made into bundles of 60,000 
yards ready to be taken to the market and 
to the wea\ er.s. 

The spinning room in a large mill is not 
a place for nervous or irritable pcojile. The 
great frames clack, clatter, and whirr as 
they move to and fro, spindles go whirring 
round so swiftly as to blur their outline, and 
the noise is very great The temperature is 
high, the moisture «on.siderable, and husky 
fragments of. rough flax float about Vet 


it is not an unhealthy class of work, and 
the workers look robust and .strong enough. 
The humidity of the atmosphere is an 
important factor in .s])inm'ng. In order to 
spin very fine linen yarn the threads of flax 
must be kept moist Continental manu¬ 
facturers have tried to manage this problem 
by providing artificial moi.sture in the 
factories, but here Dame Nature steps in 
to compen.sate the “distressful land,” for 
nothing ejuite equals the natural dampness 
of the Iri.sh air. 

But to revert again to our h.indkerchief: we 
have only reached the half-way - the yarn— 
stage in its story. Examine a handkerchief 
clo.scly, and you will okserve how it is 
nuule up of countless fine threads crossing 
one another, and always at right anglc!». 
Originally these threads were of the raw 
greyish colour of the yarn, as we have seen 
it leave the .sifinning mill in hanks. How 
the threads of jarn w'crc woven together 
into cloth is our next step of interc.st. 

To see the weaving process properly one 
must go to the home of the handkerchief 
and linens of all cla.s.scs, so the photographs 
illustrating this article, of machinery in actual 
work in the great power-loom factories of 
Me.ssrs. Robinson and Cleaver, will give a 
better idea of the various stages than chapters 
of words. It must not be suppo.sed, how'ever, 
that power-loom w'eaving has entirely super- 
•seded the hand loom. Even in this day of 
almost perfected machinery the finest linen 
W'eaving is done on hand looms in the cottage 
homes of the w'cavers. 
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There are many technicalities connected 
with the power loom with which the reader 
necil not be troubled. As the principle, how¬ 
ever, in these intricate machines is virtually 
the same as that of the hand loom, it 


and women weaving the narrower and lighter 
looms, and the able-bodied men the wider, 
heavier, and more complicated ones. There 
is a hankering after independence in the 
sturdy Ulster nature, and nothing plea.ses the 


would be well to e.xplain the meaning of average man like being able to do his 


the words warp and weft. 'I'he warj> carries 
those threads which run the whole length 
of the cloth, while the shuttle flx’ing across 
leads the threads comprising the weft under 
and over them alternately. At each passage 
of the shuttle the “reed,” between tlie 
wires of which each thread of the warp 
is passed, moves up and presses the last 
thread of the weft close up to those which 
have preceded it, and so a compart piece 
of cloth is gradually formed at 
c.ich beat of the loom. In this 
w'ay plain linen stuff is woven. 

When it comes to fancy linens, 
ti)wels, damasks, etc., a more 
complicated process is resorted to. 

It was the discovery, a century 
ago, of a method of wfjrking in 
patterns which made the name of 
Jacijuard, the l^'rench silk weaver, 
known throughout the world, and 
brought about a re\()lution in 
producing fabrics. I'he jaeguard 
machine, which is used both in 
hand and power looms, consists, 
briefly, of serried rows of needles 
with their p<jints projecting from 
a frame behind a perforated metal 
box turned each time the warp 
threads are raised to allow’ the 
shuttle to pass. 'I'he needles are so in¬ 
geniously arranged, however, that they cannot 
enter into all the holes and so lift all the 
warp at once, there Ijeing a number of cards 
perforated in such a manner as to form 
the design by lifting only certain threads at 
a time. 

rhough the vast bulk of the linen-weaving 


own work for his own advantage. , 

llut we are in danger of wandering from 
the story of our handkerchief. Fre.sh from 
the weaver’s cottage or the power l(Kim of 
the factory comes a web of rough, coarse, 
strong, brownish fabric. It seems impossible 
that this dirty-looking cloth will become 
transformed into my lady’s dainty handker¬ 
chief; but that is so, as we shall see. 

Straight from the loom, this web of brown' 
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linen goes to the bleacher. Until this veiy 
day the old-fashioned methods of bleaching 
are usually employed, and Nature, in the 
.shape f)f her moist climate, defying Art in 
the person of the chemist, more than main¬ 
tains its pre-eminence for producing that 
dazzling pure whiteness which can only be 
found in Irish linen, bleached on the lovely 


industry is now carried on by the steam- green fields of the Emerald- Isle. To .see 


driven factoric.s, still the finest class of work, 
such as .serviettes, tablecloths, d'oyleys, etc., 
of the purest linen yam gives employment to 
thou.sand.s of w'orkers in their home.s. It is 
well suited, since all the members of the 
family can lend a helping hand, the children 
and the aged w'inding the unbleached >am 
on the bobbins for the weft, the young men 


the long strips of linen spread out on Ulster 
grass fields is a sight which will not be readily 
forgotten. 

From the bleach green the roll is trans¬ 
ported to the factory, which is situated in 
Belfast itself or one of the surrounding 
tow’iis. In our case we* follow the spotless, 
bale to Belfast, and in the cutting room. 
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we shall now see how the handkerchief 
begins its existence as a .separate entity by 
being cut from the web. The same pro¬ 
cess is gone through in the case of a collar, 
a pair of cuffs, a shirt, (jr any other article 
of garment. From the cutting d(;i)artment 
its ne.xtj ordeal is to jkiss ijito the hands 
of the hemstitchers. If the handkerchief 
is a plain one without any ornamentation, 
we have now almost reached the end of its 
history. 

Let us suppose, however, that it is one 
of the elegant embroidered mouchoirs so 
highly esteemed b)’ the ladies of high society; 
then back again it goes from the city factory 
to revisit once more the scenes of rural bliss. 
Week by week to the factor}- come hundreds 
of women—youthful, middle-aged, and old— 
to fetch handkerchiefs, tea-cloths, etc., which 
require to be embroidered or have lace in¬ 
serted, shirts, collars, and cuffs to be button¬ 
holed. Next week they- will return them 
with the necessary buttonholing or em¬ 
broidering completed, when the farmer’s cart 
—their own or that of .'i kindly neighbour -- 
is coming to Belfast market. So our hand¬ 
kerchief has now returned to the factory-, 
beautifully embroidered by its country jaunt. 

The handkerchief looks a little bit limp 
and crushed after its embroidering O[jer.-ition. 
But the fatigue is only teml)f)rar}^ Up in 
the yvashing department a yvhite-apruncd 


maid receives it carefully. So into the bath 
it goes, and no bath attendant could be more 
scrupulously careful in looking after her 
charge. 

Out of the bath into the drying clo.set 
it progresses; and then, to assume the stiff¬ 
ness of pride befitting the dignity of an 
embroidered handkerchief of the distinguished 
Belfast house, enters the ironing department. 
Surely- never handkerchief ever undcryvent 
such toilette as thi.s. But the end is almo.st 
in vieyv. 

.Ayvay high up, near the roof, tasteful hands 
hay-e prepared a dainty morocco travelling 
casket yvhich yvill Just accommodate our hand¬ 
kerchief and five companit)ns, as like each 
other as can be. A blue ribbon gives the 
finishing touch, and to-morroyv the sejul of 
the jirett}’ blue-floyvered fl.-i.x plant yve saw 
gr(.)yy-ing in an Ulster field is on its w.-iy to 
far Japan or down-under Melbourne. 

W’c might have traced the histoi}- of a 
collar, a serviette, or a Uiblecloth, for th.-it 
matter. Their development is akin to that of 
the handkerchief. This is the y\-ork yvhich 
goes on eyery day in the vicinity of Belfast 
that the yvorld may hay-e its linen cloth ; and 
though other countries tr}'hard to rob Ireland 
of the honour of being the chief linen centre 
of the earth, not one of its competitors 
can turn out linen .so yvell, .so cheaply, and 
.so beautiful. 

Ai.i-RKn S. Moore. 



OlKISM PEASANT WOMAN AT •W'ORK EMBROIDERING LINEN. 
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HOW COAL IS BROUGHT FROM THH PIT TO WORKSHOP AND FIRESIDE 


C ''OAI. has 
^ wrought 
m u c h 
evil, polluting 
the atmosphere 
of our great 
cities; yet the 
gleam of fire¬ 
light on the 
hearth, the 
amber a n cl 
•sapphiiv name 
of the furnace, 
and the i>;cl 
Si'lfiw of the 

i'heto: Ardmr Sof'wUHt ^ 

A momknt’s c:uat iiy thf. engine fire on 
WAY. liner and on 

the railway 

track, tell of home comfort, trade enterprise, 
and quick travel. 

There are three e.vtensive cc^rdfields in the 
kingdom : the northern, embracing the beds 
of Fife, .Stirling, Ayr, ('uml)erland, Newcastle, 
and Durham ; the midland, comprising the 
great coalfields of Yorkshire, Derbyshire, and 
Stafford.shire, as well as Shroirshire, Flint, and 
Denbigh ; and the 



enormous, bulking to 225 ,cxx), 0 (X 5 tons, of the 
value of nearly ;£^125,000,CX)0 sterling. 

The most pessimistic experts admit that 
though the demand f(.w hou.sehold, manu¬ 
facturing, e.xport, and coal station purjKises is 
still increasing, the available coal supply of 
the kingdom will not be entirely cj.xhausted till 
three hundred yc.'ars hence. Even then the 
population will have .scarcely an\' cause for 
panic. They may have to tolerate the im¬ 
portation of foreign coal; but the chances are 
that longtefore the coal-beds c)f Great Britain 
gi\e out, .science will h.a\e wrested an alto¬ 
gether nenv fuel out of thc^ elements. Mean¬ 
time, coal production has developed into an 
enormous industry. 

In the past half-ccntiiiw the output has 
increa.scd fourfold, and the getting, filling, 
hauling, and moving of the coal from the 
pit banks means the cmplo3’ment of nearly 
<Soo,000 colliers and other hands who toil in 
or about the pit.s. Nor does this number of 
workers give any idea of the vast amount of 
work that the coal (jutput makes po.ssible. 
The pitman, ever tussling with the forces of 
Nature and with the capitalist, is almost 


.southern, which in¬ 
cludes the rich .steam 
coal deposits of South 
Wale.s, and the scams 
in the h'orc-st of Dean, 
and at Bristol and 
Dover. Roughly, the 
.seams, producing coal 
of infinite variety, vary 
in thickness from two 
hundred feet in 
Lanarkshire, which 
give more than half of 
the Scotch supply, to 
one hundred feet in 
Lancashire and forty- 
seven feet in Northum¬ 
berland and Durham. 
The yearly output 
from these .seams is 
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uncon.sciouslj’ belligerent. Ainhow, he is 
self-reliant and resolute. He is the autocrat 
of industry. If, as occasionall)- happens, 
he coines out on strike there is not only 
a flutter amon<j the coalow ners, but coti- 
.sternation^ in Avorkshop and faettny, and 
on steanibK)at and railway, for he is "the 
prime factor in our industrial system,” 
and the trade of the country is jiaralysecl 
without him. 

IIinvever early coal was found in I'.nj^land, 
Scotland, or \\'ale.s, the miner has alwaj-s 
risen early to delve it, e\cn when he laboured 
in crude workings with anticjuated iron pick 


and wooden sh(jvel. Now at dawn, with his 
“snap”(his food) in his j{ickct [jocket, and his 
tea-can .slung on his belt, he quits his humble 
cottage in the colliery village, and joins his 
mates on their long or short tramp to the 
pit bank. The bell rings. There is a shuffle 
of feet, and the cage, crowded with miners, 
descends the shaft, the return cage gliding, 
phantom-like, high .'xljove them. 

,\t the pit bottom, .shallow or deep, the 
men get their safety-lamp.s, and go on foot, or 
are conveyed in corves, drawn by ponies, or 
steel haulage, or electric cable, along the main 
nxad to the nearest point to their working 
places. If the mine is very gasexjus they give 
a careful look to their lamps as they start 
along the narrow subterranean way. to the 
coal face, note,, the warning on the heavy 
ventilation door or clinging brattice cloth : 


“ There’s fire in Simp.son’s giilh-.” In one 
pit in South Yorkshire, to which the writer 
once jjenetrated in the guise of a collier, 
there is a curitms fault. The coal-.seain h.as 
been split by volcanic action. The lower 
jiart of it is workable on the level near the 
main road ; but the upper part of it, lifted 
many yards high, h.is to be reached cither 
through a subsidiary shaft, cut through the 
shale and .sandstone, or by a rusty ladder 
flung over the face of the fault, hereabouts 
covered with lather coating or mud. 

There are many curious ways to the 
workings in various mines; but none too 
crooked or tortiujus to 
outwit the miner, who is 
nothing if not dogged and 
undemonstrative, though 
he may have to trudge 
and crawl, for an hour 
underground before he 
reaches his working place. 
Here, as seen in the illu.s- 
tration, he strips to the 
waist, tightens his belt, and 
begins his task of coal- 
hewing. His safety-lamp, 
possibly an improved 
(.’lanii}’, hangs from its 
hook on the nearest prop, 
and by its light he hole.s, 
picks beneath the face of 
the coal, till what the hou.se- 
wife familiarlv" speaks of 
as nuts, cobbles, and slack heap about him, 
and the filler loads the corve, which, im¬ 
pelled by its own weight when filled, clatters 
dowm the side track to the corve train on 
the main road for transit to the pit bottom. 
By-and-by, after the use of lever, or explosive, 
the mass of coal Ixineath which the collier 
has h(xlefl comes dovv-n with a crash, in mighty 
slabs, and the vvedger, with his vast strength 
and heavy, long-handled hammer, reduces the 
huge pieces to handling .size, for transit to 
the corve; and so the work of getting and 
filling goes on till “ snaj) ” time, unless toil is 
sharply checked b)’ the cracking of prop, the 
move of roof, the deadly fall of bind, or the 
explosion that riots through the mine with 
fiery breath. 

There arc two chief methods of working 
the coal. In the north of England partiality 





I'lT-BROW LASSIES CLEANING COAL. 
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is j(i\cn to pillar \v(jrkinjT, narrow ways 
beinjT cut this way and that in the soam, 
leavinjj s(jlid blocks of coal to be worked out. 
The lonj;-wall system, in vo<jue in most other 
pit®, consists of the makiiifj of tram roads to 
the face, and working out the coal alons^ its 
whole length of the seam, or so much of it 
as has been roofed and propped to facilitate 
excavation. The “ iron man ” - the collier’s 
name for the coal-cutting machine— is 
gradually coming into more extensive use in 
.some pits. It is in the pit what the “Tearing 
Devil,” or steam navvy, is in railwa)’ cutting. 
It works without comment about pay and 
hours of labour, and has been founrl useful 
w'hercver tried. In the .Scotch pits the coal¬ 
cutting machine has become a valuable adjunct 
in production, and it will, as time clap.scs and 
the thick .scams get worked out, pnn’C of the 
greatest utility in cutting thin seams, not 
only in Great Britain but in many other 
parts of the w'orld. 

The collier is better paid than formerly for 
his d,aj'’s toil, w'hich lasts from si.x o’clock in 
the morning, w-ith his interval for “ snap,” till 
about two o’clock in the afternoon. lie al.so 
works under more improved and safer con¬ 
ditions than he did sixty years ago. Then the 
ventilation was bad and the tone of the mine 
depraved. If is singular to note to-day, when 


wotnen are show¬ 
ing a disposition to 
quit the fireside to 
compete with men 
in various profes¬ 
sions and trades, 
that in the ’forties 
the J English and 
Scotch jiits con¬ 
tained girl and 
women worker.s. 
They were in tlie 
main an ignorant 
.set, and their toil 
debased them. I he 
conditions of life 
in the i)it were so 
barbarous that the 
attention of the 
Gcnernmeiit was 
directed to the 
scamlalous incid¬ 
ents of the mine. 

Women were, immediately after the (iovern- 
ment inquiry, prohibited from working in 
coal-pits ; but they were permitted to continue 
their toil as “ pit-brow lassies ” in unloading, 
screening, and sorting the coal on the pit 
banks. They h.ave, to use the language of 
the Legislature, become a “noble and fine 
class of women ”; and there is no more 
striking picture in Kngli.sh industrial life 
than a Wigan pit-brow la.ss, clad in clo.se- 
fitting jjitman’s cap, rough jacket, short 
.skirt, well-patched niolc.skin trousers, and 
Lancashire clogs, twirling a laden corve. 

'J'he miner has, by organi.sation and labour 
leader, made himself heard not only in 
the conference of coal-owners but in I’ar- 
liament, and he consequently works under 
superior conditions as to pay and environ¬ 
ment. The ventilation is as perfect as known 
system of up-cast and down-cast shaft, and 
pumping, fanning, and the sprinkling of 
coal-dust can make it. The main road and 
the working place arc maintained in better 
repair, and special attention is about to be 
given to tijnbering, with th^ object of pre¬ 
venting, as far as possible, the falLs of bind 
that the miner dreads almost as much as 
the more disastrous but rarer explosion. 
There has been improvement in safety- 
lamp, in pit lighting by electricity, and in 
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haula^fe; but perhaps the greatest revolution 
with regard to the coal industry has been 
in the transit of the commodity itself. 

The transit of coal from the pit bank to 
house and distant market is practic.all\' a 
separate business from the industr)- of co.al- 
getling. The cost of carriage nearly dtaibles 
the price *>f coal to the consumer; and 
there has, since the co:iching days, lx:en 
innumerable attemiJts made to reduce the 
outlay in transit. George Ste\enson’s first 
engine, which heraldeil the dexelopment 
of the railway system, was constnicte<l for 
the puri)ose of conve\ iijg coal from Killing- 
worth pit. Cart and waggon, the latter 
now drawn b\' traction engine, are still seen 
coal-laden on highway ; but, except for local 
delivery, the railway h.is become the great 
carrying agent of the coal-owner .and the 
dealer. Now and again the dein.ind for 
coal was so great that the railu.ay was al¬ 
together unable to coj)e with it. Tlie c.in.al 
as a coal-carrier lapsed into disfavour with 
the impatient consumer, and fiftj’ years ago 
there was a block of five miles of coal trains 
on the line between Rugbs- and Lo.ulon. 


The inetropi)lis had overcome its prejudice 
against coal, and was clamcjuring at every 
terminus for fuel. Glasgow, Manchester, 
Leed.s, Shefilcld, and Birmingham are gigantic 
consumers ; but London is absolutely 
ra\-enous. and draws her huge supply from 
the gigantic coal .sidings that .spread fan¬ 
like on the borders of the great city, and 
are fed by the three or four trunk lines 
that arc in touch, by numerous rail-tracks, 
with the j)its <^f Staffordshire, Derbyshire, 
Yorkshire, Lancashire, and other coal-pro¬ 
ducing districts. 

Ever)' railway, wherever possible, has 
cultivated the coal-canying trade, because 
it is profit.'ible;, e.sijecially on long-distance 
runs. riie ^lidland, with its main line 
striking thn^ugh the heart of the Derby- 
.shire coalfield, and with tentacles all around, 
has the premier coal traffic, and needs 
thirty thousand waggons to handle it. But 
the North-Western, the Great Xcjrthcrn, the 
•North-Ea.steru, and the Great Eastern do not 
lose a chance, and lately Ihe Great Central, 
weary of acting simply as the cro.ss-country 
jackal to the other companies, has forced 
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its way to London, handles the coal through 
from the i)its on its system, and is striving 
to get a profit. 

There is notliing particularly interesting in 
the transit and use of coal by rail except the 
marshalling of the waggons by gravitation, the 
language fof the merchant or de.iler if his 
trucks have not arrived in time to meet the 
demand, and the more iiulignant tirade of 
the railway shareholder against what he calls 
the Company’s gross extra\agance in accept¬ 
ing locomotive coal contracts at exorbitant 


f<ir use abroad, the con.sumption of fuel on 
board our steamers is, as ever}' traxeller is 
aware, enormous. The engineers and stokers 
on a modern liner are the despots of a 
tropical kingdom. “The l.naoim'' .says 
the ('unard agent, strolling along the llu.s- 
kisson l)('ck at Liver])ool ; “well, 1 should 
not go aboard to-day -she’s coaling!” 
There is no doubt about it. She is stripjjcfl 
(jf her finer}' for the j)urpose, and a myriacl of 
men, with the latest appliances, arc k)ading 
her capacious bunkers with fuel tt) drive her 


prices. But in coal 
shipment for export 
there is much ingenuity 
apparent, for the docks 
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are equipped not only with jetty lines, but 
hydraulic cranes, swinging cradles, hoists, 
shoots, and other appliances deftly contrived 
to load the smallest or the largest ves.scl. 
The shipment at Tyneside, at Hull, or at 
Cardiff, the latter the port of largest coal 
export, is a .sight to see—that is, if you can 
see it, for there is a significant warning in 
the Welsh harbour: “ Keep off the quays, 
as the coal-dust, espe^cially in calm weather, 
makes the water look like land.” 

Apart from the vast quantity of coal shipped 


but 

engine-room and the 
stoke-hole dominate 
the ocean traffic, and the collier, wielding 
his pick in the lonely recess of the mine, 
is the chief factor, the initial impulse, of 
the wondnnis maritime enterprise. 

The Oceanic is berthed close b}'. 'I’hcrc is 
a glittering film of coal-dust on her great black 
hull, and the shed that spans the dock-side 
is thronged with a procession of grimy men 
who have ju.st c«)mplcted the coaling of the 
leviathan. The floating palace, over seven 
hundred feet in length, has no fewer than • 
ninety furnaces, and thirteen boilers, to drive 
the engines of twenty-eight thousand horse¬ 
power, and she consumes .seven hundred tons 
of coal daily, when on the move, utilising 
nearly five thousand tons on each voyage 
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across the Atlantic. Charles Dickens would 
no doubt have found the English language 
altogether inadequate for his criticism of her 
funnels. There are only two of these drab- 
painted orifices ; but they are as lofty as 
large ship-masts, so wide that two tramcars 
could run through them abreast, and when 
the great fires are banked up as hot as the 
stokers can make them, yet the ship is skil¬ 
fully safeguarded against their fiery breath. 

Carlyle said society is founded on cloth; 
rather is it established on coal. The world 
would be a cold and cheerless, and also 
a stagnant place, without its heat-giving, or 
other eciuivalent; and the only objectionable 
feature about the fuel is its high price. 
Not even the poorest hc)U.seholder begrudges 
the miner his Nvage, for he gets it with 
incessant toil and at imminent risk from 
c utburst of gas, insidious after-damp, and 
inflow of water. He is a bread-winning hero, 
who never .shouts about his valour, though 
his courage and daring in saving life cannot 
be surpassed. He does not rake in much 
profit, or do everything to keep the price 
high. Nor does the coal-owner ahvays come 
“ best side out ” on the year’s working. 
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considering his outlay of capital and th^ 
fluctuation of the market. 

The carrier, and the merchant or dealer, 
have often a better chance of aggran¬ 
disement. Even in Lancashire, in the 
midst of a rich coalfield, where the carry¬ 
ing charges should be light, flouse fire 
coal, of good quality, is not delivered at 
the back-yard door at less than a .sovereign 
a ton, while the man with the barrow and 
the shovel makes his bargain with all the 
diplomacy of a big contractor, and demands 
eightccnpence or tw'o .shillings jier cart-load 
as the pi ice of placing it in the cellar. The 
coal agent and the coal heiiver are doggedly 
of opinion that a good thing is w'orth pay¬ 
ing for ; and however hardly the London, 
Manchester, Liverpool, Sheffield, Birmingham, 
or other citizen may think he is treated by 
the coal trader, he has the melanchol)' satis¬ 
faction of knowing that in the seventeenth 
centur\’ the price of coal in England was 
much higher, Pepys stating, in his Diary, that 
such w'as the dc.irth of coal, and .so great the 
despair of any supply owing to the vigilance 
of the enemy, that the fuel, when it could be 
got, lealised the famine price of per ton ! 

John Pknulkton, 
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THE MANUFACTURE OF TOBACCO. CIGARS AND 

CIGARETTES. 


T he cultivation of the tobacco jDlant find.s 
no place in a li.st of the industries of 
the United Kingdom, not becau.sc it 
i.s forbidden by nature, but because it is sup¬ 
pressed by law. In the year in which Queen 
Elizabeth a.scended the throne of Englaiul, 
one Jean Nicot, amba.ssador of France to the 
Court of Lisbon, learned of the arrival for the 
first time in Europe cjf 
the seeds of a plant 
which was destined 
henceforth to bear his 
name. He sent some 
of the.se seeds to 
Catherine dei Medici, 
and it was not long 
before the plant 
began to spring up 
in various parts of 
the Continent. In 
the middle of the 
seventeenth c e n t u r j' 
tobacco was already 
being rai.sed in Eng¬ 
land, but the new crop 
was forbidden by 
Charles II., who de¬ 
sired to encourage 
the produce of the 
Virginian plantations. 

The plant was grown 
fitfully for a century 
and more, but tobacco 
cultivation was again firmly suppressed a 
year or two after the declaration of the 
independence of the American colonies, not 
out of regard to their interests, but because 
of the necessities of the c.xchequer. 'Another 
century pa.s.scd by, and in 1886 the revenue 
officers again permitted c.xijcrimental culti¬ 
vation to be pursued for a .season or two, 
with the result that the ability of English 
farmers to produce a paying crop was again 
demonstrated. But the difficulty of adjust¬ 
ing the tax so as not* to interfere with the 
gold mine derived from the tobacco duties 
was declared to be insuperable^ and that is 


the reason why the tobacco industry’ in this 
country is limited to the preparation of the 
cured leaf, imported from all parts of the 
world. 

Of the fifty species of tobacco the chief is 
known to botanists as Nicotiaua Tabacuvi. 
In the broad-leaved variety it furnishes the 
famous tobaccos of Maryland, (,'uba and the 

Philippines; the nar¬ 
row - leaved form is 
that grown in the 
plantations of Vir¬ 
ginia. It i.s usual to 
regard the oak-cured 
leaf of Latakia Jis 
another variety of the 
same predominant 
species. 'I'urkish to¬ 
bacco is the produce 
of a smaller, more 
delicate plant. A', ms- 
tica, or green tobacc<j; 
and there arc (Jther 
cultivated species 
such as the mild, 
innocuous leaf of the 
dreamy Persian. But 
whatever the variety, 
all tobacco I'cachcs 
this country in pack¬ 
ages which may not 
be le.ss than 80 lb. 
By this means the 
labours of the Customs officers in the 
prevention of smuggling are lightened. 

The Virginian leaf, which is the foundation 
of most kinds of pijx; tobacco, i.s imported 
in hogsheads weighing not less than 950 lb. 
There is nowadays a great demand for mild 
blends, and one of the first duties of the 
manufacturer is to produce such a mi.xture 
of leaf of various kinds as shall produce the 
result aimed at in the smoking mixtures to 
which his customers have become accu.s- 
tomed. This task falls to the manufacturer, 
who obtains from the bonded .warehouses 
a 4-lb. sample drawn from each of the 
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CUTTING TOBACCO. 


hogsheads which he has purchased 
through his broker. He takes a 
pipeful or two, just as a tea buyer 
brews for himself a sample cup of 
tea, and his experience enables him 
to write out a formula, which is 
pa.sscd f)n to the foreman of the first 
department. 

After the payment of the duty the 
tobacco is removed from the bonderl 
wareh(jii.se, the hogshead is broken 
open, the contents removed in wedge- 
shaped .slabs, and the leaves are 
rapidly sejiarated from this com¬ 
pressed mass by workpeople of either 
sex, who are known as strippers. 

The leaves, which are \ery dry and 
brittle, and demand careful handling, 
are now heaped upon the damping 
floor, thoroughly blended, and dis¬ 
creetly “liquored” by means of a 
watering-can, or by the application 
of a sprayer .set upon a tripod. The amount 
of moisture in the tobacco is determined by 
the simjjle device of weighing out a small 
portion before and after baking in an oven, 
and it is permitted by law to incrca.se the 
proportion of moisture already present in 
the importefl leaf up to 30 per cent. The 
moistened bulk is left overnight, and on the 
following clay the leaves are found to have 


absorbed the water, and to be in a flaccid 
condition, which renders 'their manipulation 
easy. Those leaves which posssess a stout 
midrib are .skilfully .stripi^ed, the stalk being 
reserved fn- grinding into snuff, unless the 
object of the manager is to produce “ bird’.s- 
eye,” for which purpose the .stalk is left in 
the leaf, and the .sections of it impart to the 
mixture when cut the peculiar apj^earance 

which gives its name 
to that variety of 
the “ weed.” If 
“ shag ” be the order 
of the day, the 
stripped leaves are 
now placed in a 
frame, compressed 
to about a third of 
their height when 
Ifxiselj' heaped, and 
passed beneath a 
guillotine knife, 
worked by hand or 
steam. By this 
means the ma.ss is 
cut into those fine 


shreds which, from 
their resemblance to 
a “ shaggy’ ” beard, h^ye derived the name 
given to all finely cut tobacco in the 
trade. 









34 


BRITAIN AT WORK. 


The cut heap is now transferred to a 
canvas frame, throuj^li wliich steam is s^ently 
driven, with the object of securinjj an eveti 
distribution of the moisture, beinjj thence 
placed upon a liot [)late that drives off the 
excess of moisture, and brings out the full 
aroma of tpie leaf. The final process consists 
in the removal of the .shag to another canv.'is 
rack, through wliich a current of air passes, 
and the tobacco is then ready for the packers. 

'Fhe cutting and drying processes are 
highly paid. The wage often reaches 45s. 
a week, and the work demands a good ileal 
of experience and deftness. .Some power 
cutters get through nearlv a ton of tobacco 
per diem, but the highest grades of tobacco 
are .sometimes “ hand-cut.” in order to pre- 
•serve the finer t|ualities of fragrance in the 
leaf. 

.Much tobacco is iiowadavs packed into 
tins, but there is a large industrv- concerned 
with the packeting of. pipe tobacco in papers - 
containing *^4 oz. and upwarefs. The machines 
which accomplish this ta.sk are ingenious 
contrivances, which seize the papers into 
whicli the tybacco, after being weighed out 
by quick-fingered girls, is dropped out of a 
long line of elevator buckets. One turn of 
a roller twists the jiaper into a roll, another 
drives two lateral cylinders on to the ends 
of it in order to bring the packet into shajie, 
another folds in the ends of the paper, and 
another deposits it carefully in the tra\^ 
wherein it is removed to the store. The 
machine does all this at the rate of a packet 
every second, and four w'eighers run a race 
with it by weighing out their quantities with 
marvellou.s exactness at the rate of fifteen 
W’eighings per minute. 

Two other forms of pipe tobacco remain to 
be described. The navvy and the .seaman 
have a fancy for roll or pigtail, which is 
.spun direct from the uncut leaf in spinning 
machines that do not differ in action from 
rofiemaking. The roller is a trainal work¬ 
man, whose cleverness comes out in the 
manner in which he instinctively .selects 
from a row^ of leaves upon the table those 
which wa’ll join most readily with the 
“wrapper” and “filler” already in the 
groove. He thinks nothing of pa.ssing a 
good half-mile of roll through his machine 
between mojrning and night, and from the 


bobbins upon which the roll is w'ound another 
workman cuts off the lengths that make up 
the coils in which the twist is made ready 
for the consumer, after being stored and then 
pressed for several w'ecks, an operation which 
gives to it the black colour beloved of the 
British workman. Another process consists 
in rolling the leaves into tight cylindrical 
masses, which arc then reduced to a stjuare 
form under cold pressure. These bars are 
then cut into flakes of greater or le.s.s thick¬ 
ness, in imitation of the time when the 
smoker cut off his smoke from a .solid plug 
by means of his jack knife. This is the form 
of tobacco known as “ navy cut,” anrl there 
are variations of it produced by different 
manufacturers, such as “ golden bar,” to suit 
the taste of the connoi.s.seur. 

(.'avciidish or negro-head is a form oi 
tobacco, used for smoking or chewing, the 
essential feature of which is that it is sweet- 
eneil by the addition of molasses. It is 
usually manufactured in bonded warehou.ses. 
I'hc cake or jilug is proiluced under juessure, 
and may be shrcrlded in a cutting machine 
so as to form " cut cavcndi.sh.” 

The manufacture of cigars in this country 
is larger than the general public might sup- 
j)osc, although there are no available statistics 
as to the percentage of imported tobacco that 
is turned into piix* tobacco, cigars, and cigar- 
'ettc.s. The pre|jaration of tlic cigar begins at 
the very outset in the .stripping room, where 
the pliant leaves arc straightened out and 
rolletl into pads, the broken leaves, or the 
tobacco imported in that form under the 
name of “ filler,” being u.scd as the inner 
foundation of the cigar. The operative is 
given so much leaf, out of which he or she 
is cxjK'Cted to produce a certain number of 
cigars. In the early days of British cigar 
making—and the industry does not date 
seriously from before the Crimean War—the 
cigar makers of the Rast-end of London were 
almost all aliens, and many of them Dutch¬ 
men. To-day the industry is largely in the 
hands of English or alien Jews, who develop 
marvellous skill in the fabrication of cigars, 
which arc recogni.sed as being more carefully 
and neatly made than many famous brands 
imported from the country of growth. The 
filler is arranged with the grain in one direc¬ 
tion, or it would give a ragged smoke. It is 




CTGAR MAKERS AT WORK. 


36 


BRITAIN AT WORK. 



enclosed in a “ strip,” and outside this is 
\vrap|)cd a spiral jiiece of selected leaf, the 
end (jf which is neat!}' twisted to form the 
point that is removed b)' the eij^ar cutter. 
The filler is deftly shaped b)' the operatiws, 
and the art of the workpeople is [iroved 
by the celerit}- with which they select from 
their little hoard of leaf those pieces wliich 
will blend most naturally in texture and 
colour. Alter the ciyars are finished, thej- 
are sorted, boxed, and stoved, in order to 
mature. 'I'liis operation is performed in a 
stovinj; chamber lined with zinc and pro¬ 


tected by an asbestc»s 
ceiling, wherein as 
man)' as 5 ,cxk> boxes 
may be treated at 
one time. 

The most interest- 
injjf branch of the 
industry in recent 
\'ears is that con¬ 
cerned witli the 
manufacture of the 
eijrarette, which has 
ousted pipe tobacco 
from its proud pre¬ 
eminence ofcenturic.s. 
h'or this pur]io.se two 
forms of tobacco are 
u.sed, the Virginian 
and the l urkish, the 
latter beiur; a more 
delicate leaf, whose value is several times that 
of the American when it reached the jjcirt 
of entry, although the addition of tlie same 
rate of dut)' reduces the relati\e disparity. 
.Mi)st smokers of the present generation can 
rememlx-r the time when it w.is the universal 
practice to roll one’s own cigarettes, and it 
was only when intricate m.-ichinery bey^an to 
produce the finished article at a \)ric.e scarcely 
higher than that o( the tobacco itseU, that the 
sale of made ciy;arcttes assumed its present 
huge proportions. The highest forms of the 
cigarette arc rolled one liy one by hand 
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workers, the most skilled of whom do not aim 
at a larjfcr daily output than t ,500. A nujre 
rapid \)rf)cess is the “ push ” principle, which 
consists in rolling the jjroper quantum of 
tobacco in a linen strip, and transferring it to 
the pa|jer cylinder by means of a short 
wooden rod. Many workpeople turn out 
3,000 each day, and at the rate of 3s. per 
thousand their earnings reach the respectable 
total of about 35s. per week. But the bulk 


operatives—the skilled mechanic, the feeder, 
and the girl who romoves the finished 
product to the packing tables. The addition 
of cork tips and other refinemcnt.s is sub¬ 
sequently made by hand. 

I'he manufacture of snuff is a vanishing 
industry. For this purpose the stalks of the 
leaves and other by-products ara jjounded 
in a mortar, or disintegrated in a machine 
which tears the material to fragments, and 



of the cigarette manufacture is performed by 
steam or electrically driven machinerj', which 
forms an endless roll of tobacco that is 
guifled into a groove upon which there runs a 
strii) of ])a[)er a mile long, and as it advances 
is pasted, cut into lengths, and in some 
instances jjacked into cartoons, with mouth¬ 
pieces, tinfoil, ]vctures, and the like, both 
cigarette and cartoon having been printed 
with the name, trade-mark, and other an¬ 
nouncements of the manufacturer during the 
journey through the machine. Some of 
thc.se machines are capable of manipulating 
as many as 20 O,ocx) cigarettes ix:r da)’, and 
they require the attendance of but three 


devices arc adopted for the production of free 
ammonia, which imparts its peculiar pun¬ 
gency to the article. Tcmquin bean and 
other aromatic ingredients are added accord¬ 
ing to the nature of the blend. 'Fhe details 
of some of the proces.ses of tobacco manu¬ 
facture are shown in the excellent scries of 
photographs, for which we are indebted to 
the courtes)' of Messrs. R. and J. Hill, 
Limited, of .Shoreditch. 

■J'he most recent figures available as 
to the extent the industry are to be 
found in the supplement U.> the annual 
report of the Chief Inspector of Fac¬ 
tories and Workshops. According to this 





38 


BRITAIN AT WORK. 



CKIAUKTTK 

authority the number of opcnitivcs cmploj ccl 
is as follows : Kiiglancl and \\'alcs, 27,638 ; 
Scotland, 3,399 ; Ireland, total for the 

United Kingdom, 33,1.1.6. 

Apart from the counties in which are 
situate the chief cities, the counties in which 
the iiniustry is mf)st lai'ijeh' carried on are 
N<jtts, 3,cx37 ; Somerset, 2,172 ; and lilouce.s- 
ter, 1,539. h'lint, Worcestershire, Sussex, and 
Cambridge are credited with one, two, three, 
and four tobacco workers resj^ectively. The 
London census for 1901 records 7,912 
workers, of whom 3,238 are male anrl 4.674 
female. Eight trade unions are recogni.sed 
in England and Wales by the Labour 
Department of the Board of Trade, the 
large.st being the Cigar Makers’ Mutual 
Association, which was founded in 1832. 
Its membership is 1,309 males and 887 
females. The Female Cigar Makers’ Protec- 


MAKING. 

ti\c Union, formed in the Jubilee j'car, has a 
present membership of 1,290. 

It is c.stimated that the consumption in 
the United Kingdom per head of the popula¬ 
tion has doubled during the last half century, 
from i6‘3 oz. in 1851 to 32'2S oz. in 1901. 

In this survey of the toljacco industry no 
account has been taken of the many sub¬ 
sidiary industries connected therewith. These 
include the manufacture of cigar boxc.s, 
cigarette cartoons, the i>rinting of labels, 
bands, and the like, the manufacture of pipes, 
clay, mc'crschaum, briar, and .sc., forth, and the 
hundred and rme appliances which go to 
make up the attractions of the tobacconist’s 
sho[i. The extent of the retail trade is 
sufficiently .shown in the census record for 
London alone in 1901, which includes 3,812 
tobacconi.st.s, of whom no less than 894 are of 
the female sex, 
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B efore the Roman 

conquest beer was 
very little known in 
Hritain, the chief beverafjes 
bcinif mead and cider. With 
the improvements in agri¬ 
culture, however, a kind of 
ale was made from barley, 
ami kjng before tea was 
introduced by the early 
East Imlian navigators, 
beer became the general 
beverage not only of our 
own country, but al.so of 
the leading nationalities 
of the world. 


A M.M.TSiKK ihe chief constituent 

of beer is malt, the pro¬ 
duction of which is the subject of the present 
article, an account of the various processes of 
beer-making being re.servcd k)r a later oc¬ 
casion .Malting as an industry 


process of unturc, by which barley, or other 
grain, undergoes a botanical and chemical 
change. A grain of barley is of a hard tough 
nature, and on being cut open the in.sidc of 
the corn has a firm, white, and occasionally 
glassy appearance. The main portion of the 
contents of the corn consists of starch, closely 
confined in minute cells, so small that even 
when the barley is finely ground, the starch 
is not free, and cannot be dissolved. 'I'he 
removal of these cells is one of the objects 
of malting, but this is not enough, as the 
brewer dejes not want starch which is unfer- 
mcnlablc, but sugar, of a kind which can be 
fermented b\- yeast. Now starch and sugar 
are sub.stanccs of a verj' similar nature, the 
chemical elements being the same in each, 
but in different pn)portions, so that, as we 
shall see, all that is necessary to produce from 
the starch a fermv.table brewing material, is 
a comparatively small chemical change. 



ARRIVAL OF A CONSIGNMKXT OF MAKLEV. 
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The objects of maltinjj having been 
explained wc will proceed to describe the 
practical means by which these objects 
are attained. 

The maltster must first buj’ his barley. 
This he does either from farmers on the 
local marjeets in the case of Knjj- 
lish barley, *)r from merchants and 
importers, if he wants foreign 
material. English barley from the 
immediate neighbourhood generally 
arrives in the farmers’ waggons, or, 
if it has to come from a di.stance, 
by rail. Foreign barleys arrive at 
some large ix)rt, and are then 
delivered to the maltster either 
by rail, or by water in small 
vessels, if the maltster is lucky 
enough to occupy waterside premises. 

The barley is now cleaned, or screened, 
in order to remove all small corns, dirt, 
stones, seeds, and an\' other rubbish.-which 
it may contain, .some barleys, especially 
foreign, undergoing a consiilerable loss of 
bulk in this way. 

Barleys grown in an uncertain climate, 
like that of England, are often insufficiently 
dried by the sun, and where nature has 
failed the ma,ltster has to u.se artificial 
means. Such barleys are dried on a kiln, 
the corn being spread out on the perforated 
kiln floor, under which burns a smokeless 
anthracite coal fire. The product.s of com- 


STliEn.” THE I!AUt.IiV IS KOX IV THROUC.H THE 
SPOUTS IN THE WAT.I.. 

buslion have no other means of cscajie but 
through the perforations of the floor and 
through the barley- on the floor, which is 
thus dried and mellowed in the .same way- 
as barleys from hotter c«>untries are dried 
and mellow-ed by the sun. The barley- yvill 
now keep satisfactorily- for months, and is 
I>laccd in stores or bins until reciuired for 
malting. 

The first step in the actual malting process 
is to .soak the barley in a cistern or “steep.” 
This steeping is continued for twt» to three 
days according to the nature of the barley, 
the water being changed at intervals. 
Sufficient changes of yyater are very impor¬ 
tant, as mould and other disease organisms 
abound in the husks of the barley, and are 
stimulated by immersion, and in mild weather 
the yvhole steep would tjuickly become a 
mass of corruption if the contaminated water 
yvere not drayvn off. 

At the end of the .steeping period the 
yvater is finally- drawn 
off, and the corn “ emp¬ 
tied ’’ from the .steep, 
and latfl in a heap on 
the malting floor. The 
malting floor is a plain 
floor of cement or other 
composition, and must 
be well ventilated and 
free from cracks and 
hollows where corn can 
‘lie and rot, as mould is 
extremely dangerous at 
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this stage. There are generally three or more 
floors to each steep, one over the other. 

The corn is now left lying in the heap, 
or “conch” as it is called, till it begins to 
show signs of germination. The time needed 
for this naturally depends uix>n the weather, 
a few hours being enough on mild days, 
while in the winter it often happens that 
no apparent change will have taken place 
after a couple of days. 


a depth of five or six inche.s. On examina¬ 
tion, we find that the grains are all .showing 
a small white c.xcrescence at one end. This 
is the first apijearance of roots, and the 
maltster hopes to see them all appear 
together, as uniformity is important at all 
stages of the malting process, and most of 
all at the beginning. 

The grains are now all growing plants, 


The c(nich or heap is now 
broken up, and the corn divided 
on to the different floors of the 
malt-house, where it is evenly 
spread out just thick enough 
for its owui natural warmth to 
advance the process of germina- 
ti(.m. (Jreat care must be exer¬ 
cised by the maltster with regard 
to the depth at which the 
growing “j)iece” lies, as corn 




too thickly heaped up soon gathers a far 
greater heat than will allow of its growing 
naturally and producing satisfactory malt, 
while the growth is unnecessarily checked by 
too thill spreading, and coivsequently time 
and money thrown away. It will be seen, 
therefore, that to insure even growth through¬ 
out the “ piece ” the corn must be quite 
evenly spread out, the defith being as nearly 
as possible the .same at all ]x)int.s. 

IvCt us suppose that the weather has been 
cool, and that the com, having lain in the 
couch for twenty-four hours, is npw divided 
on to the different floors and spread out to 


acid gas, the poi.sonous gas generated by 
the rcsfiiration of animal and vegetable life. 
Thus we .sec that the effect of leaving the 
piece untouched would be first of all that 
the lower layers of the grain would grow 
faster than the corns on the surface, owing 
to their higher temperature, and that they 
would then die by the process of asphyxiation. 

'J'o counteract this tendency, and to insure 
even growth throughout, the piece is “ turned,’* 
or “ploughed,” by the malt.ster. The first- 
named process is by far the .more fhoroqgh 
and laborious of the tv«o. It is difficult "to 
convey an accurate idea in black and white 
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of the .skill pcquired for jjood turning, one 
maltster differing from another even after 
maiU’ years’ experience. Let us suppose that 
the piece is lying from one side of the floor to 
the other, and occupying about a quarter of 
the length of the floor. The malt.ster begins 
turning at the forward edge of the piece, that 
is tt) sa)- at the edge farthest from the steep. 
With a flat wooden shovel, he throws upwards 
and forwards a small quantity of the corn, 
at the same time giving a {veculiar twist with 
his wrist which .scatters the grain, and sepa¬ 
rates every corn from its neighbour. Having 
begun at one side, he works his way across 
the front edge of the piece till he reaches 
the other side of the n<M)r. On the part of the 
floor immediately in front of him there now 
lies a thin layer of corn evenly distributed 
at a depth of but a few grains. He now 
works his way back again across the floor, 
turning the next few inches of the piece 
forwards in the same manner, and .so on to 
the end. This may appear simple, but the 
difficulty lies in the rven turning of the piece 
over any amount of floor space that the fore¬ 
man maltster may have directed. A |)iece 
turned by a skilful maltster has a perfectly 
even surface and is of the same depth 
throughout, while the work of the novice 
can easily be detected by undul;itioiis on the 
surface, or a gradual deepening of the corn 
from one end to the (jther. Of cour.se, the 
result of either of the.se faults is uneven 
gnnvth. 

Our piece has now Ireen out of the sleep 



two d.ays, and is known to the maltster as 
two days old : it has just been turned for the 
first time on the morning of the third day. 
In the evening the foreman maltster, judging 
by the temperature of the piece and of the 
atmosf)hcre, will perhaps consider that jilough- 
ing will be .sufficient to keep the piece cool 
till the next morning. The “ plough ” of the 
maltster is merely a small piece of board 
attached to the end of a slick, similar to a 
broom-.stick, which .serves for a handle. 'I'he 
maltster pu.shes the plough through the piece, 
holding it at an angle, so that the corn is forced 
upwards and outwards, like the 
earth from an agricultural 
plough. This process .serves to 
supply fresh air to the piece,, 
and to cool it temporarily, 
though a ploughed piece should 
not be left long unturned, as 
its surface is furrowed, and un¬ 
even growth would soon result. 
During the first three or four 
days the white shoots on the 
grains have developed into 
rootlets, each corn having from 
two to four of them, though 
they are at present quite short. 
On closer examination another 
change is visible. The young 
plant has not only put out 
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roots, but is also bcginninf; to develop the 
part which would afterwards become the 
blade. This part, technically known as 
tlie acrospirc, but familiar to the maltster 
as the “ back,” bejjins at the root end of 
tlie Jirain, and travels uj) under the skin of 
the barley-corn towarrls the opposite end. 
y\t the present staye it is only just bejjinning 
to be visible through the skin, but in the 
course of the next eight or nine days the 
backs work their way to nearly the full length 
<jf the corns, ploughing and turning having 
been carried out every da\', and water sprinkled 
on the pieces once or twice when they have 
slunvn signs of bec<Jiuing too dry to grow. 

When the “ backs ” are about three-parts of 
the length of the grains, the maltster checks 
the growth by ceasing to sprinkle the i)ieces 
and heaping tlaaii up rather more thickly. 
This st)on results in the rf)otlets withering off 
and the backs ceasing to grvwv farther along 
the corns. 

W'e will now pau.se for a momen‘ in the 
di:scri])tion of the malting process t(j c<jnsider 
what has taken place during the germination 
of the corn. .Minute life organisms, known as 
enzymes, have been at work, and one of them 
has had ihe special function of destrov’ing the 
cells which confined the .starch in the original 
barley, and a corn at this stage crumbles 
when broken open. .Vnother enzj me called 
diastase h;is the power of converting starch 
into sugar, and Nature has provided for the 
nourishment of the young plants by .secreting 


in the grains a quantity of this diastase, which 
would have gradually converted all the starch 
of the grain if the plant had been allowed to 
grow'. However, when the piece is withered 
off the body of the grain is still starch, but 
there is present in it al.so this enzyme, which 
in the brewer’s mash-tun will conveit it into 
a fermentable sugar. • 

Let us now return to our “ piece,” which 
is at jjresent withering off on the malt floor. 
1 he pieces on the other floors have been 
grown in exactly the .same way, and they are 
now all loaded on to the kiln, which is similar 
ill con.struction to the barlej’ drying kiln 
already described. The kilning la.sts for about 
four days, the temperature gradually ri.sing. 
The malt, having been periodically " turned ” 
on the kiln, is now thoroughly drv', and has a 
pleasant bi.scuily flavour. All that now 
remains to do, is to .separate the rootlets or 
" culms,” as lhe.se are useless to the brewer, 
riiis is. dune by passing the malt over a 
screen, or sieve, which allows the culms to fall 
through, and the finished malt is then kept in 
dry stores till it is .sent awa}' td the brewers. 

I'he above is a brief description of the 
malting process as generally carried out; 
though a new .system, which has found favour 
in America and (Germany, is being introduced, 
'fhis consi.sts in growing the corn in revolving 
cylinders, through which air is pas.sed, either 
moist or dry as required, and of a suitable 
temperature; but the .system has not been 


generally adopted. 


G. K. M. COWKI.I.. 
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in.AST FIJKNAC'KS. UKKWKXT IRON ANJ) STKIiL WORKS. 


THE MANUFACTURE OF IRON AND STEEL 


T herk were workers in iron tliree the steel trade has not been without its 
hundred years before the Trojan e.xciting incident. The finest steel in En^^- 
War; and even the wild hill people land wa.s originallj’ made by Hindoos, and, 
of Africa and India have long been adcjjt, though of extravagant price, gave little 
in primitive fa.shion, at converting iron into .satisfaction as to its quality to Huntsman, 
.steel by the addition of carbon. The art the Yorkshire clock-maker. His watch- 
of smelting and casting iron was familiar to .springs were for ever breaking, but he 
the Sussex iron workers before body armour discovered, and kept .secret, a process of 
fell into desuetude, and it was at the great .steel-making that fulfilled his re<iuirements. 


furnace at Lamberhurst, on the Kentish 
bordcp, that the balustrade encircling St. 
Paul’s Cathedral was cast, at a cost of 
II,OCX). The use of coal, instead of wood, 
for .smelting tended to drift the iron trade 
to Staffordshire and the 
North. Here vast stores of 
minerals were almost to 
hand, and coal abundant. 

Invention and capital were 
by-and-by the helfKirs of 
labour, and Birmingham, 

Sheffield, Leeds, Manchester, 
and Glasgow developed into 
great cities, practically on 
coal, iron, and steel used 
in the making of the tiniest 
pen, the sharjxist knife, or 
the most formidable ram for 
battleship. 

There is a touchy of ro¬ 
mance in every Industry, and 


His fame sjiread, but no man could fathom 
his mode of manufacture, till one winter’s 
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night a beggar piteously sought for shelter fireclay linetl vessel filled with molten metal 
in the works. The vagrant was admitted, he could make steel! Nobody believed it; 
and coiled himself within the warm area and one ironmaster, going to the British 



Association at 
Cheltenham, said 
incredulously: 
“ \Vh\-, there's a fel¬ 
low come (U>wn from 
London who says 
he can make steel 
from cast iron with¬ 
out fuel! Hah ! ha 
-hah!” What 
Bessemer did, striv- 
ing against failure 
and contempt, was 
to jiroduce pure 
malleable iron at a 
reasonable price. 
But he wished to 



r- 


of the forge to 
sleep; but he slept 
with one eye open, 
aiul eagerl}’ noted 
every move of the 
steel - making, lor 
he was an iron- 
fountler in the 
disguise of a 
tramp, and he 
took Huntsman’s 
secret out in his 
busy brain, be¬ 
neath his ragged 



A KANOK OK CARIUIKISIXG FITHNACES. 


cap. 

But this proctss, the production of cast 
steel by the fusion of converted bar iron of 
the required degree of hardness, did not 
content the investigator Bessemer. Restive 
with inventive genius, he set up a factory 
at Baxter House, St. Pancras, and exijcri- 
mented, often unsuccessfully, but never 
disheartened. He erected a converter, atid 
discovered that by forcing streams of air 
at high pressure through the bottom of the 


g«> further: to make steel serviceable and 
ine.xpensive; to produce pure, iron with a 
small percentage of carbon to harden it. 
He finally succeeded, and Bessemer steel 
Ixicame indispensable on railway track and 
in a thousand industries. 

But steel is impossible without iron, and 
though pe.ssimists declare that some of our 
metlujds arc antiquated, and that foreign 
competition is ousting us from distant and 
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even home markets, iron manufacture is still 
a considerable industry in the kinf^dom. 
There are bljtst furnaces in Cleveland, 
Durham, .Scotland, West Cumberland, Lan¬ 
cashire, Yorkshire, Derbyshire, and other 
counties. Indeed, at ni^ht the fjlarc fn)m 
the furna^'es is seen «)n many a countrj side. 
The tall brick structures, with their in)n- 
plated parapets and turrets, once lij^litefl, 
are seltkjin allowed to cool. 'I'hey arc the 
red-hot centres of unremitting toil; and the 
fillers arc e\er bu.sy on the circular ways 
at their .summits. 1 he waggon.s, laden with 


calcined iron ore and coke, are lifted eighty 
or one hundred feet high, and toppled into 
the yawning fiery cavity, in which the inai 
is liquefietl, ultimately running from the 
ba.se of the furnace into the .sand moulds, 
in the .shape of “ pig ” iron, so called be¬ 
cause the .sand gutters into which the metal 
flows bear .s«»me “ resemblance to a sf)w 
with her pigs sucking.” The metal, in its 
cry.stalli.sed state, is like the .stubborn 
Engli.shman. You can break it, perhaps ; 
but you cannot bend it. Con.sequenlly it 
is placed in the puddling furnace, and the 
puddler, with his long iron rabble, or bar, 
moves it hither and thither in its melted 
condition till impurity has been worked out 
of it, and it is malleable—wrought practically 
into subjecti<)n. 

The conversion of iron into steel by the 
Bessemer process is not only beautiful in 
display, but characterised by simplicity. 
The converter, which made the inventor 


famous, is a large oval vessel with a big 
spout. It is lined with firebrick, road drift, 
t)r ganister, and moves on an axis. 'I'he 
pig iron, melted in a cupola, is run into the 
converter, and then a strong blast of air 
technically called a “blow,” is sent through 
the fluid mas.s. The effect is wondrously pic- 
ture.sque. The combustion is so fierce that 
the metal is swiftly brought into intense heat, 
and freed from impurity. Out of the mouth 
of the converter rush a myriad sparks and 
brilliant tongues of flame ; and in the dcjjths 
of the ves.sel there is the to.ss and bubble of 
the lambent iron, which throws off 
the most beauteous tints of crim.son, 
blue, and gold. Close by. in the almost 
blinding glare, stand the steel workers, 
statue.sque, gauging the effect of the 
“ blow.” 'I'he slightest hesitation on 
their part may spoil the material ; but 
they act in the nick of time. 'I hc 
converter is dipped, turned downward, 
and the necessary quantity of spiegcl- 
eisen added to tlie molten metal, with 
which it chemically combines, jjro- 
ducing .steel. I'he coincrter is lowered 
again by Inclraulic power, and its 
contents, white as driven snow, flow 
into ladle and into mould, assuming 
the form of the ingots applied to the 
manufacture of rails, bridge work, 
cranks, wheels, boilers, marine engine .shafts, 
and many articles of trade and hou.se- 
hold use. I'or instance, the Bessemer pro¬ 
cess has revolutioni.sed the railway tracks 
of the world, from the old iron roads to the 
long, sinuous ways of gleaming .steel. One 
English railway alone, making its own rails, 
turns out thirty thousand tons yearly. The 
ingots are taken out of the furnace to the 
mouths of the revolving rollers in the rail 
mill, and mangled first into thick bars of 
steel; and then compressed, elongated, and 
shaped, till they are passed on from the last 
pair of rollers to the circular saw.s, which 
cut and turn them to thirty feet lengths, 
perfect rails, ready for the track. 

Tht)Ugh Be.s.semer steel is so widely used, 
not only in this kingdom but abroad, the 
making of crucible steel is not obsolete. 
Huntsman’s discovery of melting in the 
pot, with a chemical flux as his secret, led 
to the production of steel of the finest 
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quality; and steel of the finest quality from 
the crucible is still absolutely necessary in 
the manufacture of a thousand things, from 
big guns to music wire for pianofortes. 
Much depends, of course, on the quality and 
also on the manipulation of the steel used 
for all cutting instruments; and it is only 
by a cafeful process of heating and cooling, 
of hardening and tempering, that the knife- 
blade, lancet, or razor are made fit to receive 
their indispensable edge on the grindstone. 


Bessemer, Siemens, Martin, Armstrong, and 
others ha\e revolutionised the steel manu¬ 
facture by new processes, that new properties 
have been found in it by the addition of 
silicon, manganese, chromium, tungsten, and 
nickel, and that the scientist and the manu¬ 
facturer have by no means exhausted the 
limits of discovery in the realm of steel. 

Meanwhile, there are two chief processes 
of steel manufacture—the Bessemer and the 
open-hearth proce.s.s. It is ctmtended by 



Photo: By ptrmission of the U’tjiaH Coai and Iron C#., Ud. 
ROIJ-ING STKEL RAIT.S. 


Yet there were clever handicraftsmen in this 
direction in the sixteenth centurv’, for one 
writer says, “ Though plain knife-making 
was \ery ancient in Yorkshire, yet Thomas 
Matthews, on Fleet Bridge, London, was 
the first Englishman who, </um(o lilizahctlue, 
1563, tnadc fine knive.s.” 

If you speak to an authority on iron and 
steel production, he will pnjbably tell you 
that quality and intensity are now sought 
in steel; that “ allotrophy and carburisation of 
iron arc the passwords of to-day. and that 
their significance has been blendctl by showing 
that the }X)wer of iron to retain carbon in 
solid solution depends on the peculiar allo- 
tropic form in which the iron exists.” The.se 
fine words have be«i created out of half a 
century of experiment They indicate that 


experts that the rapidity of the Bessemer 
procc.s.s is only obtained by a large initial 
outlay, and by considerable waste of metal; 
and that the open-hearth i)roccss, invented by 
Siemens, though giving a higher yield of 
metal, takes a much longer time, and involves 
a heavier expenditure in labour. 'J'he com¬ 
plaint is made that in the Bessemer process 
there is practically no time to examine 
the product; whereas in the open-hearth 
process the mf)de of action is more deliberate, 
and the quality of the .steel can be a.scer- 
tained during manufacture. Attention is con- 
.sequently given to the improvement of the 
open-hearth process, and one development, 
already in vogue, is “the u.se of the fluid 
metal from the blast furnace, mixer, or cupola, 
to avoid I 0 .SS of time, and oxidation by air 
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(luring melting in the Siemens furnace.” 
Martin, whose name is often coupled with 
that of Siemens a^ the co-inventor of the 
open-heartl'i process, w.is ratlier concerned in 
tlar mixture of the metals. 'I'o Siemens the 
credit of the utilisation of the oijcn-hearth, and 
the re^jenerative !.;as furnace in .steel manu¬ 
facture was undoubtetlly due, and both he 
and Iles.semer were deservedly knighted for 
their inventive genius. 

Turret ships originated in America, big 
guns from Coni])ressed steel at the Manchester 
VVhitw'iirth’s, torjiedoes in Austria, and sub¬ 
marine boats from naval ingenuity in the 
United .State.s. in (’neat Britain, and in France. 


.AKMOUK-PtATE MAC MINE AT WOKK. 

which can be woiketl to such a fraction 
that it can cither flatten an ingot or gently 
touch a watch face without breaking it. 

Vulcan was the ancient god of fire, and 
the jirotector (jf workers in metal.s, and 
Sheffield has aiijiropriately lojiped the highest 
point of its Town Hall with his mu.scular 
figure. In the smoke-clouded districts of 
Attercliffe and Brightside, Vulcan also, in the 
shaiie of the mt»dern workman, big and 
sinewy, toys with inin and steel. He is 
absolute!}' impre-sive when he handles .'in 
armour plate in the. Cyclojis Works of 
Messrs. Uhas. Uammell and C.‘o.. Limited, a 
.Sheffield firm noted for its armour plate 
making, in which it is ever availing itself 
(jf scientific discovery and new proccs.scs. 


j'he \'ictorian era was 
remarkable for the in¬ 
creased application of 
iron and steel to con¬ 
structive :ind manu¬ 
facturing purposes. 
Perhaps the most 
unique object to w hich 
steel has been ])ut is 
.seen in the gigantic 
machinery, the mam¬ 
moth rollers, iionder- 
ous .steam hammers, 
lathes and Ijorers with 
which it squeezes, 
shapes, cuts and pene¬ 
trates it.self. 'There 
is a huge Nasmyth 
hammer at the Atlas 
Works in Sheffield, 
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It was the boast of Whitworth that his guns remotest corner of the building. On the 
would send a shot through any plate. It breast of the furnace fire lies the leviathan 
was the boast of John Brown and Charles plate in a white heat, lapped by blue and 
Cammell that their plates were invulnerable. goHlen flame. Just beneath the wide mouth 
The steel-faced plate, the plate of homo- of the furnace the trolley—a low-wheeled 
geneous steel, and the plate of sixjcially waggon—has been pushed. The travelling 
hardened,steel, have superseded the original cranes, .set in motion by the engines beyond, 
one of iron, and the trial between p«)jectile swing the heavy chains and the mammoth 
and naval armour still goes on, not only in pincers towards the furnace mouth. The 
England, but in (iermany, France, Russia, pincers grip the plate like the claws of 
and America. Of whatever material, in- vultures, and slowly but surely drag it (M1 
tensified by modern research to resi.st at- 



A CONSIGNMENT OF ARMOUR I.KAVING CYCLOPS 
■WORKS, SHKKKIKIJ). 


the trolley, w'hich is forced to the rolls twenty 
only muscular themsclvc.s, but capable of yards aivay. 1'he.se heavj’ revolving forces 
controlling and directing gigantic m.achinery grip the plate, as it scem.s, almo.st stealthily, 
to a nicety. lind mo\e, as it w'cre, by mysterious fjower. 

The .steel reejuired for the manufacture of The engine, out of sight, drives by .steam a 
the plate is cast in ingot form, forged into big flywheel and a series of cogw'heels, which 
a slab by hydraulic pressure, and then placed revolve, and rotate a long shaft that sets 
in the huge furnace for heating, and re- the rolls in motion. I.ike merciless but 
mains in the fire from eight to thirty hours, imperturbable giants, they pass the plate to 
according to the thickness of the jjlatc and fro with apparent ea.se, till they ha\e 
heeded. 'Ihen comes the colossal task of reduced it to the required thickness. The 
getting the mighty plate from the interior plate is then bent to its proper curve at the 
'of the furnace to the grip of the rolls press, and undergoes numerous heatings and 
for thinning and shaping. Many men and treatment, after which it is cut to shape in 
adroit appliances arc in requisition for this order to fit it for its allotted place on the 
purpose. L-xpert observation is m.ade through .ship. 

the furnace peephole. The plate is “ done to Nasmyth not only introduced his big 
a turn. ’ Tlie men, safeguarded with sacking, hammer, but held that the production of 
b)dy-platcs, and protecting shields, group steel laid the foundation of the arts. Any- 
around the furnace door. At a signal it ho'v, one prefers to look at steel rather in 
slides open, and the workshop, or armour- relation to constructive than destructive pur- 
plate mill, is filled *with intcn.se heat, and pose.s, and there is absolucly no limit to its 
with a dazzling'radiance that lights up the u.se. It is necessary in one form or other 
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in ship, on raihva)’, and in jjrcat bridge; it 
means cinployinciit in the worksJiop and com¬ 
fort in tlie home ; it has revolutionised Ijuild- 
injf, with girder and column ; it is invaluable 
in electric traction by overhead railway or the 
“Twopenny Tube”; and the bicycle, the 
motor car, and the flying machine owe their 
adoption to iron, the “ King of Metals,” and 
the coquetry of science, which has converted 
it into steel. 

Our exports arc comparatively small in 
proportion to the U)tal output, inasmuch as 
iron is plentiful in h'uropc, America, and 
more distant hmds, and nearly every indus¬ 
trial country mjinufactures and applies its own 
in^n and steel. Vet the makers of the United 


Kingdom need not be ashamed of their 
workers, either for dexterity t>f handling or 
quality of material, though to keej) pace with 
^American enterpri.se and ingenuity they need 
to continue modernising the opeti-hearth pro¬ 
cess, which finds a ready market owing to 
the steadfast quality of its steel. ^ Makers 
should strive als'" to come nearer in price 
to their oversea rivals. As it is, they import 
yearly seven million tons of iron ore, they 
pnxluce over nine million tons of pig iron, 
more than a million Wns.of wrought iron, 
and five million tons of Bes.semer and open- 
hearth steel. And this output represents, 
in direct and indirect labour, an enormous 
factor in the nation’s prosperity. 

John J’kntu.kion. 


{J'.n tpt it’hirf otherwise ai kno'.i'U'd'tcii, the i/lii\tr,itii>ii\ on oiifioiivitig tins iirtii'Ie oie /loin photographs iiiiiilv supplied 

bv Messrs, (dias. Coiiniiett and Co., of Sheftield.) 
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SAWVKR UiATHKU-MKAStIKINO 
MAlllINK. 


arc in Great Hritain and Ire- 
1 land more than 2,000 shoe factories, 
some of which employ over a thousand 
hands; and it is estimated that there is a total 
of 110,000 workpeople enjja^ed. Leicester¬ 
shire, Northamptonshire, and London have 
collectively in round 


fi;jjurcs some 3,000 each, on men’s and 
women's ^oods respectively. Other shoe 
centres employing over 1,000 workpeople 
are Maybole, N.Ji., Jiramley (Yorks), lliyham 
and Riishden (Northants), and Manchester 
and district—where there are some 1,500. 
There are al.so .something; like 40,000 retailers. 

I'ntil recently one could say that the 
different centres of the trade were charac- 
teri.sed by inen’.s, women’s, children’s, " turn ” 
shoes, and arm)’ boots; but recent develop¬ 
ments have altered this, and while it is still 
true that Northampton is principally noted 
for best men’s work, Leicester for women’s of 
a medium class, Stafford for the best women’.s, 
Leeds and Bristol for heavy men’s, Norw icli 
for “ turn-shoes ” (referred to later ), the vil¬ 
lages of Northamptonshire for army boots, 
London for varietv, and .Manche.ster for 
slippers, these distinctions are now' less 
marked. 

The inakiii" of a factor)' shoe Ix'j^ins with 
the pattern-maker, and his startin^^ point is 
the last. Curiously enouj;h, there is no such 
thin" among last-makers or cutters of upper 
patterns as a .standard, anil one of the con.se- 
quenccs of this is that a good deal of my.stery 


figures i,cxx) factories, em¬ 
ploying 27,000, 20,000, 
and 10,000 respective!)’. 
A great number of the 
350 factories of London, 
situated principally in the 
l^ast-hhid, are small, anil 
employ a large number of 
out-door hands, many of 
whom are poor Jewish 
immigrants. There arc a 
number in Leeds also out 
of a total of 4,000 em¬ 
ployed. Nearly as manv 
hands are emplo)'ed m 
Norwich as in London, 
and Glasgow and Bristol 
have each about 2,500; 
whilst Kettering^ and 
Stafford employ in round 
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attaches to the ofHce. By “standard” I mean 
a li.vcd relative size of one i>f)rtiun (^r another 
to the len{>th. fCnterprisinfr pattern cutters 
have started in business as desifjners to the 
trade, but with limited success in this country, 
altlioujih, straii^'e to say, the practice of em- 
ployinji such an outsider is the jjeneral one in 
the Onited .States. With the last in hand, 
made by a last-maker to precise instructions, a 
pattern-maker clothes it with paper or with 
canvas, as a dressmaker would (it a model - 
A certain size is made 


knife he makes a clickinfj sound. In view of 
the amount of skill that is required from 
the “clicker” in cutting up a .skin to the bc.st 
advantage from patterns of different sizes and 
shaiics, it is surprising how poorly he is 
paid, the average wages only approximating 
to 30s. per week. It would seem simple 
enough to an outsider to drop a pattern upon 
a skin and cut round it, but every clicker 
worth his salt knows which way the leather 
will stretch when worked into an upper, and 


up first and offered to 
the factor or retailer, 
and orders are taken 
from this sample for 
the various sizes of 
tlie same jjattern, be¬ 
fore others—above or 
below it—are graded 
from the original. The 
uj)i)er patterns consist 
of a more or le.ss 
numerous set of parts, 
and in leading fac¬ 
tories the rejiroduction 
of these various parts 
in sizes is performed 
on a machine, which 
is a complicated adap¬ 
tation of the “ Tanto- 
graph ” with whicli in 
our youth we enlarged 
the. photographs of 
our relatives—to their 
hi >rror. Upper patterns 
arc cut in zinc, sheet- 
iron, or card-board, but 



in the latter case the 


IN TIIK “CLOSLNO" UKIMKTMK.NT. 


(latterns are afterwards 

boinifl with a thin, square-edged bead of 
brass or mild steel. 

So far as patterns for soles arc concerned, 
they are only of such a temporaiy nature 
as will be sufficient for the smith to shape 
his knife to. Bottom leather is “died out” by 
a “ })rcssman ” by means of a sha[>ed knife 
under the buffer of a powerful press ; whilst 
the upper leather is cut out by hand on a 
board. Linings, facings, and button bits 
are cut out by either pn)ccss, the first of 
these .several .at a time. 1 he cutter is 
called a “clicker,” because in using his slender 


he h.as to so adapt his cutting of the skin as 
to gel the best results. 

'J'he area of skins c.an be taken by a 
machine such as is depicted in our illustration. 
This is the type of machine u.scd b)’ the firm 
of Smith, I'airc & Co., of I’ark Vale Works, 
lx*icester, manufacturers of women’s and 
girl.‘-’ goods, to whom 1 am indebted for the 
photographs from which the accompanying 
engravings were obtained. What the clicker 
leaves after cutting from his pattern is known 
as offal, which, when not suitable for cutting 
tongues, toecaps, etc., or for making children’s 
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shoes, technically known as “nurseries,” is 
sold to offal dealers who have a connection 
with “nursery” men. All instructions for 
the manufacture of fjoocls are set forth upon 
a “tag” like a long luggage laljel. A fore¬ 
man, upon completion, usually tears off the 
portion of the ticket relating to his depart¬ 
ment arttl flics it. This ticket enables the 
office to keep trace (if what takes place 
from the entry of an order into the factory 
to its deliveiy in the stock room. 

T 1 ic upper leather having been cut and 


hou.sewife is familiar, two-needle vamping 
machines, twin-needle zigzag machines, and 
tho.se making three or four stitches simul¬ 
taneously, and machines which trim the 
edges of the uppers with knives whilst the 
needle is doing its vvtirk. The .sections of 
bench are placed end to end, so that the 
trough is continuous, and underneath is 
fixed the shafting, which drives the .separate 
inaichines at the will of the operator. The 
work is passed from (jne part of the room 
to another by means of a wicker trolley 



A uesv SCESK IN THE " HOTTO.VUNG " DEPAKTMENT. 


as.sembled with the linings, etc., corrcs|jond- 
ing, it is despatched to the “closing” or 
machining room. This is where uppers arc 
fitted together, first attached by paste and 
then sewn deftly by young women on sewing 
machines—which are of a variety of tyix;s. 
It is necessary for the expeditious closing of 
uppers for several operators to fierform 
different parts. One will .sew the .scams in 
the linings, another will put in back.straps, 
a third will attach the vamp, and .so on; 
and t(.) facilitate this the modern machinfi 
bench is made in sections, with a trough at 
the back, into which the work drops as it 
is reeled off. Here are the old t)'pe.s of 
single .sewing machines with one needle, 
somewhat like the *one with which the 


on castors, the idea here being, as in 
other departments, for the proce.s.s to be 
continuous until completion. 

The upper leather must be “skived,” which 
means that a wedge-shaped slice is retno\ ed 
from each of two edges which have to be 
joined, .so that the thickness (jf the two shall 
not exceed that of the other parts of the 
upper. Most of the upper leather “ skiving ” 
is performed on a machine which carries a 
thip, rapidly rotating circular knife, the 
feeding of which is very similar to that oi 
a .sewing machine. After “ skiving,” then 
“ fitting"; and the tendency to-day is to do 
as little “ fitting ” as po.ssible ; partly t(j save 
labour, and partly to avoid the use of paste 
or other adhesives liable to germination if 
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goods are kept in stock, or which might 
render the upper less pliable in wear. Where 
“ fitting ” is reduced to a minimum a higher 
.skill is required on the part of the machinist. 



One of our illustrations .sIkjw.s the Reece 
buttonhole machine, which is caj^able of 
cutting, stitching, and finishing 6,cxx) holes 
pen- da)'. Eyelctting is j^erformed on another 
high-s\)ced machine, a well-known t\pe ot 
which will punch and eyelet at the rate 
of I So iioles per minute. There are also 
in this de[)artment rapid machines for 
beating level the .seams of closed up|x:rs, 
for turning over skived edges, rounding them 
into a Ijcad, and a machine which auto¬ 
matically cuts and shapes the beading which 
underlies “ button bits.” It is here also that 
machines attach buttons, and 10,000 per ilay 
is not too many fi^r an operator to attach. 

1 he necessity for having work done 
rapidly upon expensive machines, which can 
onl)' be purchased by men with capital, 
has led to the “boot u])per ornamenter” to 
the trade. In every large shcje tf>wn there 
arc men wlu) have a fixed charge for doing 
everything ncces.sary in the closing room, 
whether in the wa)'^ of ornamenting uppers 
by stitches or jxjrforations, or attaching 
uppers to the bottoms by means cf heaxier 
sewu'ng and stitching machinery. I hey send 
van.s round to pick up and return xvf)rk, 
and it is also sent to them from the out¬ 
lying districts and returned by an early [jost 
or parcels despatch. 

Leaving the closing room, we come to the 
“ bottoming department.” There are several 
means of attaching uppers^ to bottom leather. 


There is the rivet of brass or iron, the 
wood peg, and thread stitch. The “Blake” 
sole sewer .sews right through, the .stitch 
lying in a channel ploughed in the outer 
sole, and .slunving inside the boot on the 
inner sole, needing a sock to prevent contact 
with the wearer’s foot. The “ Blake ” was 
intnxJuced in the early 'si.xtics, and has 
never bt'cn displaced. In the “ turn-.shoe ” 
the upper whilst inside-out is attached to a 
single .sole, by machine or by hand, w'ith a 
curved needle. Finally there is the “ hand- 
method principle ” welted boot, which has 
a w'clt, as in hand-sewn, attached to both 
upiH-T .'lud inner sole. The welt is attached 
to the outer .sole b,v a “ fair stitching ” 
machine, which also .sews in a channel, 
leaving on the welt those regular jjearl-like 
stitches which, w'hen “pricked up.” enhance 
the appearance of the machine-made lxx)t. 
This form of attachment is, moreover, nearly 
equal to that of the hand-stitched article. 

It is necessar)' that ever)' [)art w'hich 
enters into the bottf'in should Ik; cut to 
the right size and shape, and should also 
be mouliled under great pressure. So far 
as outer ;■ >lcs arc concei .led, the leather is 
first cut in strips w'ide enough for the full 
length of the sole, and for the purjwise of 
“flieing out” a deep knife is used, st» that the 
operator may lift it from cut to cut until 
he has a number of soles, Iiefore removing 
it from the 
press block 
of wood to 
empty it. 

Ik tys chop 
fin a press 
the “lifts” 
which go to 
make up a 
heel, a n <1 
they also 
assist adult 
o|K;rators at 
n n m c rous 
m a ch ine.s. 

They build 
heels, the 
several por- 
tion s of 
which are 
held to- 
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gether by nails plunged into them whilst 
pressed in the moulds. They cut smooth 
the front of the heel, generally speaking, 
before it is attaelied, and it is po.ssible to 
f)crform this operation at tlic rate of i,cxx) 
heels per hour. They feed the '* counter ” 
or “stiffener” skiving machine, .sole-splitting 
and “evening” machine, and .serve the one 
which, in addition to attaching the top piece 
of the heel, studs it with tho.se rivets 


process. He picks up the upper, laid close 
to his hand, inserts the last, paj'ing particular 
attention to its position so as to bring the 
toc-ca]) straight, places the inner sole upon 
the last bottom and temporarily attaches 
it thereto by tacks—forepart and heel. 

With his pincers he pulls the upper over 
at the toe and lacks it down, repeating this 
at the joints inside and out, and at the heel. 
More than this is done in some cases, but 



I.\ THK FINISHING ROOM. 


which ornament as well as add to it.s wear 
resistance. 

There is still a large amount of lasting 
done by hand, but the work is sub-divideil 
so that one operator does not perform the 
entire process of lasting. In rivetted work 
he is a " puller over,” or “ laster,” or “ getter 
off,” or “ tapper up,” and where machine 
lasting is practised there is generally a team 
of men working together grouped around 
the machine. 'Hie “ puller over” works at a 
spike or “ sturt,” on which the last is placed 
bottom upwards. I'he lasts may be of iron, 
w(H>d with steel plates on the bottom, or 
wooden lasts., with merely a plate at the 
licel seat, according to the kind of w'ork in 


this suffices. He lifts the last, upper, and 
in.solc, now united, from the stand and 
lays them down ready to the hand of the 
machine la.ster. VV'^e will a.ssume that it is 
a “ hand method ” Consolidated laster—a 
machine which, prior to the introduction of 
a roy'alty system, whereby the machines 
arc Iea.sed for a premium and so much per 
pair la.sted, was sold for ;£’.'?cx). In the 
hands of a skilful operator, who.se wages are 
as high as 50 .S. jjer week, this machine pleats- 
in the upper, and tacks it to the inner sole, 
using pincers ha\’ing a straight or oblique 
pull, according to the will of the ojxirator 
In the ca.se of “ hand method ” goods, after 
lasting as described above, the lasting tacks 
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KDf'.H SKTTKl.! AT \VOK*K. 

are witlidrawn when the upper is secured to 
the “lip” of the inner sole by a cord. 

The welts are sewn in by a machine having 
a curvetl ncerlle, and which feeds the welt 
from a roll, like tape. This welt is afterwards 
beaten to make it .stand out squarely. The 
suriilus ujipcr leather is trimmed with a 
knife. The space between the upper leather 
which lies on the bottom of the la.st is filled 
in evenly. The filler may be c«>rk, felt, or 
scraps of leather cemented in. 1 he outer 
sole, channelled and moulded to the shape 
of the bottom of the last, is now cemented 
on. Fair .stitching then follows. 1 he channel 

is rubbed down and the bottcjins 


leave the “ lasting department ” on skelet<Ji> 
racks, which run on castors, and are ju.st a 
little wider than the length of the sole. They 
carry three or four tiers of bpi>ts. 

In the .shoe - finishing department, the 
machinery would seem to have originated in 
the bra.ss-finishing shop; the cuUers which 
pare the heel and .sole edges before the 
bottoms are .scoured, the polishing mops, 
pads, and brushes, all having had their 
counterpart in Birmingham years ago. 
Everything here rcvolve.s at a high rate 
of speed --2,000 to 3,000 revolutions per 
minute; and the dust and parings which fly 
rapidly from the boots as they arc trimmed 
or scoured, are removed b)’ fans in i)ipes 
attached to each individual machine, and 
having connection with other pipes loading 
to the outside of the building. Heels and 
edges are .set, after being colf)ured, with a 
hot iron aiul wax. The bottoms arc, in a 
large numfjer t)f ca.ses, literally painted with 
a brush and “slo.sh"; the “damped <lown” 
prt)ce.ss of the old shoemaker is .still re¬ 
tained, but it is more costly, 'fhe goixls 
removed to the .stock-room have all dis¬ 
figuring marks removed from them by girls, 
and, if of a high-cla.s.s character, are “treed 
and ironed." d'hey are then “sized” (|joli.shed) 
and bo.xed, or, if of a commoner quality, are 
tied in pairs by the machine shown in the illus¬ 
tration. The' hot irons of the “ edge-.setter ” 
ha\e the backward and forward sweep of the 
human arm, long c.xperiencc having shown 
this to the only satisfactory mov’^S^nqilt. 
Phis motion cau.ses great vibration, making 
it one of the mo.st trying of machines. 

Martin W. Wrioht. 


ar^ lex elled under pressure in a 
machine carrying rollers con¬ 
forming to the shape of the sole. 
The o])erations of lasting, .sewing, 
stitching, and “ rounding ” are 
performed whilst the sole leather 
is in a mellow, damp condition, 
and in welted work the last re¬ 
mains in the boot until it is 
“finished,” wdiich process takes 
place soon after the bcx)ts are 
dry cncjugh to allow the sand¬ 
paper — mounted on a roll— 
which scours the bottom to do 
its work effectively. The bouts 
8 
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THE ABERDEEN GRANITE INDUSTRY. 


ALTHOrcill Aberdeen i'. imi\ cr'j.xlly 
x\. kno\\fn as the Granite City, C()nip<ir.T- 
lively little is heard nf how the ^hi- 
teninj> masses of stone are torn from their 
bells in the bowels of the eaitli, and cut 
and hew'ii into inaj^nifii enl iiionuinents and 


graceful colonnades or cornices for the em¬ 
bellishment of iHir public buildings. One 
can readily understand how a tolerably soft 
material like sandstone is wrought into 
delicate tracery for the Ijcautifying of a 
cathedral window, but it seems difficult to 
realise tli..t a material so hard as granite 
can be cut into sections Tike a Dutch cheese, 
and carced into a^ Corinthian collimn, a 
delicately draped figure, or a garland of 
flowers. Nctertheless, this is done. It is 


true the labour involved in carting a block 
of granite is much greater than that reejuired 
toi working freestone, but the result is a 
hundred tunes more lasting. Ruskin, wield¬ 
ing a m.ister pen, wiote of the main-tinted 
“stones of Venice," glowing beneath an 
a/urc' sk)', but deploied the many 
signs of dc'tiij' which marri'd their 
beaiiU. '1 he stones of Aberdec'n 
hate not the tir.nsitory brilliance 
of hue admired by Riiskui, but, 
on the other h.inci, the\ aie as 
impeii'<hable as those of am u nt 
I'.gt pt.aiul w ill doubtless remain un¬ 
touched b) time when the gloiies of 
the “ (Jueen of the Adii.ilic’’ hate 
ciumbled into dust. 1 he gianite 
spiles and towers of .\berdc‘cn, 
gle.inung in the summer sunshine, 
h.ite CMrned for it the title of the 
",Si1\er fit) b\ the .Sea” 

Within recent years .in enoimous 
dcweloiimeiit has taken pl.ice in the 
Abeicleen granite industi), owing 
piincipally to the introduction of 
improved means for (Hiari)iiig and 
wotking th(‘ material. Machinc'i) 
for cutting gr.iiiite has undergone 
a complete revolution, and no 
architectuial or mi>numcntal detail 
is considered too elaboiate for re¬ 
production in this materi.il To 
those unconnected with the indu>-try 
there arc, broadly speaking, only 
tw'o distinct varieties of granite, 
grey and red, but m reality, of each 
of these there is a multitude of tints 
and sizes of grain, according to the quarry, 
or particular part of a quarry, from which 
the stone is obtained. 'I'he greys vary from 
a deep blue to a silvery tint, and the reds 
from a rich carmine to a salmon pink. Of 
the original formation of granite the most 
generally accepterl theory is that the rock, 
with its constituents of felspar, cjuartz, and 
mica was hca^-ed up through the earth from 
a great depth, molten and impregnated with 
vapour, and the OKilmg proce.ss teing slow 





THE AHERDKEN GRANITE INDUSTRY. 


59 


<Tave time for its Viirious parts to resolve 
themselves into the distinct grains which 
make the stone st) Ixiaiitiful. In Aberdeen¬ 
shire the principal grey granite quarries are 
Rubislaw, on the outskirts of the city, and 
of which most of it is built; Kemnay, which 
furnishes excellent material for finely-dressed 
work and stathary; and Dyce, Dancing 
Cairns, and I’crsloy, all in the vicinity of 
the city. Of the familiar red variety the 
princi{)al (]uarries are at Peterhead, while a 
darker shade c*anes from the Hill o’ hare 
on Deeside, and Corrennie on Donside, the 
latter being a pretty shade of pink when 
left unpolished. 

The granite industry of Aberdeenshire 
employs altogether about 9,000 men, includ¬ 
ing quarriers, paving-stone makers, builders, 
monumental sculptors and i)olishcrs; and 
those dependent upon it may be estimated at 
about 45 ,<X)o. The manufacture of “ (laving 
.setts" is an imi)oiiant and rapidly growing 
branch of the trade. In Aberdeen alone there 
are c»\er eighty granite cutting jarcis. l.et 
us take a brief surve\- of the stages through 
which a bkjck of granite passes from the lime 
it leaves the quarry till it is despatched from 
the mason’s shed in a finished state. 

.\lthough good rock is sometimes found 


almost a day’s evork for three men. The 
larger blocks of stone are raised from the 
“floor” of the ejuarry to the surface by power¬ 
ful steam cranes, while tlie smaller stones 
and waste are cimvejed tf) the top by an 
ingenious contrivance known as a “ blon- 
din." .\ blondin is an aerial railway, the 
name, no doubt, being borrowed ?rom the 
daring rope-walker who crossed over Niagara 
Palls, fraction engines are frcciuently used 
for the trans])ort of building material from 
the quarries, but for the removal of largt: 
blocks for monumental purpo.scs, teams of 
horses are usually employed. On arrival 
:it tlie stone-cutting vard the great block of 
granite is depositcxl in a convenient part of 
the dre.ssing shed, or placed ready for removal 
to the saw. 

Now, it ma\- be found necessary to cut 
a six or seven ton blcjck of granite into 
several .slices or sections, to be used as ba.ses 
or stci)s for a large pedestal, or ix;rhaps u.s 
a rec\imbent monumental slab. If this be 
the object in c iew, the .stone is lifted cm to 
a bogc)-, which is .1111 on rails right under- 
ne.ith the saw. Tlie saw is a sheet of steel 
from six inches to nine inches wide, about 
a quartc-r of an inch tliick, and a few feet 
longer than the stone required to l>e .sawn. 


(■|uite close to the surface of the 
ground, the best cjuality c)f granite 
is, as a rule, at a fair depth. In 
ap|)earancc a large granite cjuarry 
is not unlike the crater of an 
extinct volcano, e.xce])t for the 
busy .scene within, the men 
looking like pigmies on a vast 
“floor,” perhaps two hun'lred feet 
beneath the ground level. Boul¬ 
ders of fantastic shapes lie 
scattered about, cme huge mass 
of detached rock, many tons in 
weight, giving evidence of a suc¬ 
cessful blast. Square blocks of 
stone of the sizes re<iuired by 
the builder or monumental .sculp¬ 
tor, are detached from the mass 
by means of drilling a .series of 
holes into w-hich steel wedges are 
driven and the stone split ujj. 
A steam drill will .sink into the 
rock fully five feet in half an 
hour, a process which was formerly 
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This huffc blade is suspended above the 
stone with its edjjc parallel to it, and bcinjj' 
swun<j with a pendulum-like motion by 
powerful machinery, the saw slowly but 
.surely cuts its way into the granite. Unlike 
an ordinary .saw, howe\er, the granite saw 
has no teeth, and ha\ing an edge a quarter 
of an inch thick, the iiuestion will at once 
ari.se, h(»w can a blunt instrument of this 
description cut through .several feet of one 
of the hardest stones in e-xistence? Well, 
the .saw might swing to and fro for years, 
with no appreciable effect, if it were not 
for the application of an abrasive in the 
.shape of grit or grains of chilled metal^ 
exactly tike bird-shot, upon which the edge 
of the sa.w works. VV'^ater being, of ctjurse, 
applied to prevent heating, a mixture of 
shot and powdered .stf)ne is fortned, consti¬ 
tuting a kind of .sludge which is constantly 
ladled into the saw-cut by the man in 
attendance. 'I'he process of slicing up a 
large block «)f granite is necessarily a 
gradual one, a depth of 2 tj inches per hour 
being considered good work This means 
that to saw through a block five feet in 
depth would take twenty-four hours, or 
nearly three w(jrking days. Neverthele.s.s, 
the use of the granite saw saves an immense 
ainoJMt e)f manual labour, and if the opera¬ 
tion IS carefully carricrl out, the sawn surface 
scarcely requires to be touched by the 
dressing hammer, anrl is ready for the 
carving .shed or the poli.shing mill. 

When jjlaced on the polishing carriage, 
as the machine is called, the granite passes 
through threx: distinct stages before acquiring 
the beautiful gloss so much admired. The 
first medium used is the shot already 
referred to, but of a finer grain than that 
ii.sed for sawing. The shot is rubbed over 
the surface of the stone with revolving 
metal rings, until smoothness is obtained. 
Kincry powder is then applied, which pro¬ 
duces a dull polish. Last of all putty 
powder is rubbed on with Lit attached to 
the revolving rings, and the polishing process 
is complete. A bed of granite 23 feet in 
length will be poli.shed in two days To 
polish mouldings, iron plates are made to 
fit the curves of the stone, and the process 
is carried out with «thc mediums described, 
but applied to the mouldings by a machine 


called a pendulum, the action of which is 
explained by its name. Columns and urns 
are made to revolve on lathes, and the 
gritty substances being applied with the 
irons and felt, they, as it were, polish them¬ 
selves. When it is necessary to polish work- 
carved in relief, as is almost invariabl}’ the 
ca.se with orders received from h'rencli 
architects, men known as hand-rubbers are 
employed. The hand-rubbing process is, of 
course, much slower than polishing by 
machiner)-, but the same methods are u.sed. 

The carving of Aberdeen granite was 
revolutionised a few years ago by the intro¬ 
duction of the pneumatic tool. The pneu¬ 
matic tool had lx;en in use for a considerable 
time in England for caulking purpo.ses, but 
the people of the United States were the 
first to apply it to granite, the pioneers of 
this idea being, it is as.serted, Scottish- 
American.s. Broadly speaking, a pneumatic 
tool is a small cylinder within which a 
piston is driven b\- compressed air. 'I'he 
motion of the piston being communicated 
to an ordinar)- carving chi.sel, that tool when 
in use comes in contact with the stone at 
the rate of frf)m 1,500 to 2,000 strokes per 
minute, ver)' rnaiu’ more times, it will be 
admitteil, than a workman could accomplish 
with an ordinary hammer. 'I'lie air is 
generated bj- a steam cc^mpressor, and 
con\eyed by metal pipes to the carving 
sherl.s. The.se pifies are tapjxd at intervals, 
and the air carried by indiarubber tubes to 
the tools held in the hands of the workmen. 
When directed by a skilful handicraftsman 
the pneumatic t<K>l will accomplish work of 
the most minute and elaborate description. 
When applied to the steme it rapidly “ eats ” 
away the supernuous material, and flowers, 
fruit, heraldic .shields, regimental cre.st.s, and 
designs of a like nature, are quickly repro¬ 
duced on the hard granite, with as much 
fidelity of detail as could be accomplished 
in Sicilian marble. For statuary the pneu¬ 
matic chisel is equally u.seful, and it is 
also exten.sively applied in the cutting of 
in.scription.s. There are pneumatic surfacing 
machines for diressing large .stones, but only 
a few arc as yet in use in Aberdeen. The 
axe and the bush-hammer are the to<ils 
most e.xtensively in use for fine dressing. 
When the dressing of a stone is done 
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entirely by liand a considerable amount of 
labour is necessarily expended before the 
roughness of the quarry j^lves place to the 
smooth surfaces and the sharp and true 
edj^es required b\- rinishc:d work. 

In order to make this article complete it 
is necessarj’ to say a word about the turninj; 
of (he lar<re j^ranite columns which arc a 
feature of so many of our |)ublic buildings. 
A scjuare stone of the necessar\' dimensions 
is prf)cured from tlui <]uarry as already 
descrilxid, and in the stonc-cultinq yard this 
is rouf^hly hewn into a cylindrical form. It 
is then ready for turning. The lathe is a 
|)owcrful one, as columns aKnit sixteen feet 
in leuffth and about three feet in diameter 
are by no means uncommon. When the 
cylinder of stone begins to revolve on its 
axis, a .series of circular steel cutters conic 
into action, and, strikinjf tiie renmdod surface 
obliciuelj-, the graceful contour of the cla.ssic 
column is lapidly evolved, and a surface is 
obtained which is ready for ixilishing. 

.\berdecn granite work is exported to 
almost every part of the globe, although 
within the Last twenty years or so the almost 
prohibitive tariff imposed by the United 
States government has considerably dimin¬ 
ished the trade with that country. On the 
other hand, ho\Tevcr. there is a rapidly 
increasing business lieing done with the 


.Australa.sian colonies, and also with .South 
.\fric.i, and there is every rca.son to expect 
that in the latter country there will be a 
still greater increase of tratlc. 

One feature of .somewhat mt'lanch.oly 
interest, in connection with the .Abenken 
granite industry, is the kirge number of 
military monuments which have been des¬ 
patched to .South .Africa, amongst them 
being tho.se placed over the graves of Prince 
Christian Victor, Oencral Woodgate, and 
gall.'int Dick - ('unyngliam. The Prince 
Christian Victor memorial is a simple cross 
of Celtic design, cut from a block of granite 
(juarried in the neighbourluxxl of Balmoral 
t.'astle. One of the last orders given bj- the 
late Queen Victoria was for a carved Celtic 
cross of the .same stone, which has been 
erected at Balmoral in memor\’ of her .second 
son, the Duke of Coburg, and there also, set 
up by the tenantry on the Balmoral estate, 
is a massive monolith of Crathie granite in 
memory of the late Queen herself. 

In additi<m to the trade in the Briti.sh 
colonies, there has been a steadily increasing 
demand on the Continent for polished Aber¬ 
deen granite; I'rance, perhaps, being the 
best customer, h'rcnch architects seem to 
prefer the red granites, and .s(,iine magnifi¬ 
cent sarcophagi in this material have been 
despatched. An interesting example of a 
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French monument is that to Charles (iarnicr, 
the famous architect of the Paris Opera 
House. The whole of the {franitc work of 
this memorial was cxi'cuted in the yard of 
Messrs. Ale.x. Macdonald and Company, 
Limited, the pioneers of polished Aberdeen 
granite. It is scarcely necessary to s])eali 
of the home trade. Kverjone in this country 
has .seen some bank, assurance (jflicc, or other 
public buildinjf embellished with the jiroduct 
of the j^ranite city, its shininjf surface defying 
the j;rime and smoke of a London atm<^- 
'^phere. Within the last ten years cjr more, 
such has been the demand for architectural 
•granite work, that the AlxL-rdcenshire quarries, 
extensive as tlicy are, have not been able 
to furnish a sufficient suppK-, and although 
it may appear very like the proverbial 
carryin;^^ of coals to Newcastle, it is never¬ 
theless a fact that larj^e ciuantities of foreii^n 
qranite are imported into Aberdeen, in the 
rou^h .state, principally from Russia, Norway, 
and Sweden. None of the foreign inateiial, 
however, can compare vv ith the home article. 


As the deposits of native rock are practically 
inexhaustible, and the development of the 
quarrying; industry is steadily on, it 

is confidently anticipated that in a few 
years there will be a large enough output 
of Aberdeen granite to meet all demand.s. 

Apart from architectural and monuipental 
work, .‘\berdeen granite is rapidly asserting 
its superiority as a bridge-building material 
—the widening tif 1 ,ondon Bridge being one 
of the latest examples (vf its adoption for 
this i)urpose. In conclusion, one last word 
may be said in regal'd to the artistic 
possibilities of granite work. For .several 
years a granite-cutting class has been con¬ 
ducted in connection with the Aberdeen 
Srho<)l of Art, the students being taught 
to model their design in clay before repro- 
flucing it in the more permanent material. 
'File object of this cla.ss is to still further 
imprfjve the quality of the work done in the 
stone-cutting yards, by inculcating a taste 
lor art in the minds of the younger genera¬ 
tion of workers in granite. 

Victor Mitciieli.. 
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THE SEA FISHERIES OF GREAT BRITAIN. 


''F'lIK Sea I'isheries of Great liritain have 
X a just claim to rank with the oirlest 
industries of the country, Iiavinjj 
been hdlowed with increasing vigour and 
profit for several centuries past. I'he story 
of their growth is intimately associated 
with the history and expansion of our 
Kmiiire, for by training and accustoming 
large bodies of men to a sea life the fi.sh- 
eries have played no mean part in building 
up and consolidating the vast dominK)ns 
we have acquired as a direct result ol oui 
supromacy of the seas. 

Since the days when ships were first 
recognised as important factors in the defence 
of our .shores, and were etjuipped and 
manned by j)ri\ate enterprise to strengthen 
the royal shi^js of the navy and assist in 


repelling the king's enemies; to the time 
when, under Nelson, the nation po.ssc.s.sed 
a formidable navy and obtained a conq^lete 
and final mastery of the .seas b\' defeating 
all rivals, the fisheries have taken an impor¬ 
tant part in providing some of the best 
fighting material the world has ever seen. 
It was chiefly from our fishing villages aiul 
sea[)ort towns that the men who were the 
backbone and leaven of the very nondc.scrijit 
crews who manned our wooden vivills were 
diawn 

Nor are the fisheries fulfilling a less 
iniportant part to-day. 'i’housands of the 
fine class of men composing them are 
enrolled in our Naval Rc.serve, and should 
at any future time our shores be threatened 
by a powerful foe, there is every rea.son to 
e.xpcct the fishermen’s rcspon.se 
to their country’s call will be 
as prompt as that of other 
clas.scs of the community. 

It is computetl that some 
87, OCX) men and boys are con¬ 
stantly engaged in the fishing 
industry afloat, while a further 
8,000 occasionally take part in 
it. Being con.stantly exjx)sed[ 
to danger, the fi.sherman learns 
to remain cool in circumstance.s 
of peril, to u.se his judgment, 
to develop powers of endurance 
and resource, and also acquires 
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THE SEA FISHERIES 

the faculty of doinj^ the right thing at the 
right moinciil—ciualities which go to make 
up the highest fi^rm of seamanship, and 
which, as seen in our handy man, command 
at the same time our wonder and admiration, 
The immense benefit the nation derives from 
the possession of this important industry, 
U)oked at from the natii)nal point of view, is 
the result of our being surrounded by shallow 
seas. 'I'he North .Sea, from which more 
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practically anywhere he wishes within the 
limits of the North Sea. 

The fishing industry is divided into two 
di.stinct branches, being known as trawling 
and drift-net fishing. The first method of 
fishing is the more important, and is, again, 
divided into tw(» branches — flectefs and 
single-boaters. As the name implies, the 
former work together in fleets, under the 
control of fishermen selected on account of 
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than four-fifths of our fish comes, is nowhere 
so deep but that the cross on St. Paul’s 
Cathedral would be exposed—if it were 
|Jossible to transport that hand.some struc¬ 
ture and drop it down in the German 
Ocean—while in other spots frequented by 
the fishermen, a gt)f)flly portion of the donie 
would also appear above the waves, anrl in 
certain places on the Dogger Bank the 
west door would scarcely be covered. If 
it were otherwise, the trawl fisherman s 
attention would jjerforce be confined entirely 
to the coast limits, instead of his being 
able, as is the ca.se, to let down his trawl 
9 


their great c.xpeiicncc. and called admirals. 
These men direct the movements of the 
fleets and choose the ground to be fished 
over, issuing their orders in the daytime by 
flags and at night bv nKkets. 

'Phe single - boaters, on the other h.'ind, 
possess a roving commission and are free 
to .select their own fishing grf>unds, and so 
long as they justify this freedom of action 
by results arc not interfered with by their 
employers. The men ccvinmanding such 
vessels resort to all sorts t)f methods to 
conceal the grounds they hhve been working 
in the event of one of them rnceting with. 
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c.\cepti<)iial luck. Sliould, .say, the steam 
trawler Auielia arrive at (jritn.sbj' with a 
^»X)d catch, next time she IctTVCs port she 
is certain to be shadowed b\' a dozen othei 
ve.s.sel.s intent upon gaining her secret. I his 


goes as far north as Iceland, 
and works wherever the depth 
of water and the nature ol 
the bottom permit of .suc¬ 
cessful trawling being dune. 
The takes of fish on the 
Iceland grounds are some¬ 
times cnormou.s. 'I'he illus¬ 
tration on page 68 gives a 
mxxl idea of the immense 
catches made; the fish shown in the 
net representing only a fourth of the 
total haul, which was so great that 
it had to be taken on board in 
instalments. This s])!endid catch of 
fish was made b>' a steamer after towing her 
trawl net for four hours csnly, and consisted 
of two hundred trunks of fish weighing in 
the aggregate upwards of seveti tons. 

The lives of the men employed in both 
these branches of trawling arc ones of 
incessant toil, the net being hauled and 
lowered at stated intervals, night and da)'; 
but of the two, fleeting is the least poj)ular, 
as the voN-ages, lasting twice as long as 


the Amflias skipper will do his best tcj 
guard, and will, ix;rhaj)s, steam away 
in a tcjtally different directicjii to the 
region of the North Sea he cs actually 
bound for. I hen, when night comes on, 
he will choc^sc a favourable opportunity 
to cover his lights, and by .steaming 
Ixick on his cjwn tracks cndcavcjur to 
shake his jnirsuers off. I f successful his 
secret ma)’ remain secure for another 
trip, but, sooner or later, it is certain to 
be discovered, and he will then find 
him.self in company with twenty other 
vessels, all intent, like hungry \ultures, 
in .securing a share of the spoil. 

'I'he fleets of trawlers are entirely en¬ 
gaged in supplying the London market, 
and for this purpo.se a regular .service 
t)f carriers, who.se duty it is to run out 
to the fleets and collect the fish caught 
by the vessels composing them, has been 
organised. In cr)n.scqucnce the grounds 
over which such fleets can fish are re- 
.stricted, being governed by the distance 
the carrier is capable of steaming in a 
given time to catch the Billingsgate 
. Market. On the 'other hand the single- 
boater, with her ice-lockers well filled. 



FERRYING FISH FROM TRAWI.KR TO CARRIER : 
AN ArCIDKNT. 
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those of the .sin^lc-bo;ilers, entail longer 
absences from home. The crews have also 
to face the risks incurred in ferrying fish 
from their own ves.sels to the carriers, a 
I)r()cccding, in bad weather, accompanietl by 
a considerable element of risk, a danger 
the crews <}f single-boaters are not called 


upon to face. 


great many lives have 





I ISII CaRRIKU BOUND 
KOR .MARKKT. 


elo([ucntly teslificsl to by the roll call is.sued 
.by the Koanl of Trade, which records the 
fact that during the last ten years 1,790 men 
have been lost through their vessels founder¬ 
ing or being missing, while the individual 
I0S.SCS account for a further 796. The 
greatest lo.ss of life of recent year* was in 
the great gale of I'cbruary, iS9.:|., when 200 
men perished in a .single night, the majority 
being lost through their vessels foumlering 
with all h.uuls. 

It is amongst the lleets of .steam trawlers 
that the hospiti'd vc.s.sels of the Royal 
.National Mission to Deep Sea I'ishermcn 
have worked with .so much success, .sharing 
alike the danger and di.sapjTointment of the 
sinack.sman’s life. These ves.sel.s are admir¬ 
ably equipped, and iio.s.scss small hospitals 
c:ipable of accommod;iling six to eight 
jjatients needing nursing as the result of 


been lo.st in this way or from 
small boats during the last few 
years. In the days of .sailing 
smacks the vojmge sometimes 
e.xtended to ten i.)r twelve week.s, 
the minimum being eight weeks, 
but since the advent of the 
steam trawlers the length of the 
voyages has been governed b)' 
the state of the coal bunkers. 

.'\s .some idea of the extent 
of the trawling industry, it may 
be interesting to state that the 
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two premier fishing ports of 
Grimsby and Hull have a capital of at lea.st 
four and a quarter millions invested in steam 
trawlers, .while the total value of the fish 
landed in the United Kingdom in one year 
(i9CX>), taken at the average price of 
a pound, was ;^9,688,ooo. Such a f(M)d 
.supply, close at hand, to a country largely 
dependent on outside sources for the means 
of e.xistencc cannot be over-estimated. An 
average year’s catch would thus, by a a)m- 
parison of weight, be equal to a flock of 
10,263,220 sheep and 1,047,267 cattle. 

The risks of the fisherman’s calling are 


accident or illness, and arc so uj)-to-datc sls 
regards their surgical equii)!nent as to possess 
the R()ntgen Ray apparatus. The Society’s 
fleet of ve.sscls all bear the words “ Heal the 
Sick ” on their port bow, and “. Preach the 
Word ” on their starboard one, and these 
few simple w'ords eloquently expre.ss their 
mission. The surgeon, who combines the 
dual office of doctor and missioner, can 
generally count upon having a bu.sy time 
each morning attending to his patients, one 
of the most plentiful causes for his skill 
being poisoned fingers and hands resulting 
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from pricks from fi^h bones durtiiij tlic 
process of cleaning. 

A go(Kl .story is told of n West of f.iij^laiid 
clerj^yman wlio ot\ce oot himself inU) an 
awkward fix. lie was addressing' a cony;re- 
gation at a fishermen’s meeting, and ^\ith 
the object of adapting Ids remarks to his 
hearers used \arious nautical similes, lie 
.spoke of the noble figure of the captain 
navigating his ship through narrow, winding 
channels, abounding in rocks and strong 
currents, and described in iletail the diffi- 
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culties of the voyage, with all the eloquence 
he could muster, e\en repeating .some f)f the 
imaginary captain’s orders, and thus working 
his audience up to a fine suspense. At last 
the vessel was in the most imminent peril, 
with rocks and bretikers ahead. .\nd now 
“What shall we do? What .shall we d(t?’’ 
he called out; and a voice from the congre¬ 
gation rcjdied, “ Bless tour soul, guv’nor, 
that captain-of yourn can’t do nothin’, for 
he’s .sailing his ship starn fi^reinost.” I'iv)m 
all of which it is c\idcnt that it is well for 
landsmen to resist the temptation to embark 
iipi.m nautical metaphor and from attempting 
to sail imaginary .ships in the presence of 
exitert.s. 

The monotony of the fisherman’s existence 
is inde.scribable, bSing only broken b\- the 
unending task of hauling and lowering the 


trawl, a process in which everv man naturally 
take.s the keenest interest, since he shares 
in the profits of the voyage. ICven with 
this .semi-gambler’s spirit of uncertainty 
entering into his work, it must often be 
difficult for a fisherman to take any interest 
in the trawl and its contents, for in winter 
time the process of “pawing" in the net on 
an iev cold night, which is d«>ne entirely 
b\' h:md, follt>wed b\' a further s|)ell on 
deck to clean and pack the fi.sh away, 
entailing perhajjs an hour and a half of the 
hardest work imaginable, with frequent duck¬ 
ings of sea water, is en*)Ugh to damp the 
spirit of the most buoxanl nature. \’ct, 
in s[)ite of all the drawbacks and hard.ships 
of his calling, the average fisherman is 
posses.scd of a Mark 'I'aple}' funtl of good 
spirits, and though he may return below 
too dog-tired to remove his sodden clothing 
before turning into his bunk again, his next 
summons on deck will be met with a cheery 
resixmse. I'he more successful a tr.iwler is, 
the harrier becomes the work of her crew. 
I’robably the most bitter disapjjointinent a 
fisherman is called upon to endure is. on 
hauling his net, to find it has been rent to 
pieces by .some obstacle on the l»ttom, and 
that the fish for which he has worked so 
hard have escaped, entailing the abandon¬ 
ment of his well-earned rest belovs' until the 
damage has been repairerl. 

I hc names of the principal fish caught in 
the trawl are plaice, haddock, cod, hrilibut, 
turbot, and soles, the kind taken in the 
greatest quantity being the haddock, and the 
next the plaice. The.se fish all frec|uent the 
bottom of the .sea, and are caught by the net 
sweeping along and embracing them within 
its meshes. 

The drift-net fishermen are engaged in 
the capture of surface fish, such as the 
herring, pilchard and mackerel, the method 
employed being in all ca.ses the same. 'I'he 
herring fishery is by far the most important, 
its yield in one year amounting to ;^2,177,836 
sterling. The fi.shcry commences in July 
off the Orkney Islands, whither the .Scotch 
and h.nglish boats proceed to meet the .shoals. 
As the .season advances, the fish w'ork their 
way further and further .south, until in 
October they arrive in large quantities off 
Yarmouth and Lowestoft, remaining until 




tugging in a disabled trawler. 
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A GIGANTIC CATCH OK KISIl : GUTTING KISH IN 
TIIK STHKI-T. 


just l)eft>rc Christm.T‘<, when thej’ totally 
disapiJcar until the following year. The 
type of ve.s.sels eny;ay;ed in the herring 
fisheries are known as lut^^ers, and are 
cc|iiipi»cd with nets capahh: of stretchinjf 
out nearl)' three miles. The plan follow (,d 
is to lay these nets out in a continuous line 
with a buoy attached to one end of them, 
while the other end is fastened to the lugger 
itself. vVt stated intcrx als a buoy is attached, 
anil the net allower! to float away w-ith the 
tide. Occasionally such a number of herrings 
become entangled in the meshes of the nets 
that the\’ are carried down to the bottom 
by the weight of the fish caught. A catch 


of herrings landed at Yarmouth on 
one occasion, taken in a single night, 
realised X' iSo, and must have contained 
somewhere in the region of a ijuarter 
of a million fish. 

A lugger's nets and c(|iupment are 
worth /^.?50, and in the height of the 
season, off the I'^ast Anglian Coast, it 
is no exaggeration to say that between 
5,cXKi and 6,(XX) miles of nets arc laid 
out, watched by i8,cxx> to ’0,000 men 
and box's. The number of herrings 
laniled in a recent .-cason totalled up 
to the enormous number of ’,1.^6 
millions ; and as an illustration of what 
these figures mean it may be \)ointcd 
out that such a catch was sufficient to 
permit every man, woman and child 
in the United Kingdom making a 
breakfast off herring once a week 
throughout the year. 

The annual catch of mackerel takes place 
off the Scillies :ind the South of Ireland, and 
yields a quarter of a million .sterling to the 
wealth of the country, while the Cornish pil¬ 
chard fisheries produce ;^25,ooo a jear, and 
the sjjrat fisheries 18,000. .Shell fish account 
for another ^■437,000, and may be said to 
conclude the list of important sea fisheries. 

It is difficult to .state the number of 
persons directly or indirectly dciicncliiig uixin 
the treasures of the sea for their livelihooil, 
but enough has been said to show that they 
form, from more than one jKiint of view, a 
very numerous and important body of men. 

Fu.xnci.s II. Wool). 


/•-'.iv/'/>/ zrhai ollieiw'isf arkumc<led)>fd, Hu' illusiriithiis tirromfiiiiiviui; this itrltflr tirf from photogi'iiplis uuil oi ii;iniil drii7t'iHi;s 
kindly lent hy the lioytil Wittwual Mission to Dap Sfii FisIwi iHi'ti. 
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T HK pottery workers of Great JVitain at 
present number 70,000, of whom 
about 25,000 are women and children. 
When to these fij^ures are added the much 
larj^er number of tliose cn^aj^ed in other 
branches of ceramics, includin;^ red bricks 
and tiles, white-fflazed bricks, fire-bricks, 
and all classes of sanitar)’ goofls, the extent 
of the iiidu.stry will i>e more fully realiserl. 


fath:;r to son and from mother to daughter. 
I'or, it may lx; noted, in pottery wo*k deft¬ 
ness of hand and lightness of ttaich afford 
admirable ojiportunity for the em[>hjyment of 
women and children. In many proces.se.s 
these are occupied to the entire exclu.sion of 
men, and with the most satisfactory rcsult.s. 

In order to afforrl some idea i)f the general 
characteristics and condition of the potter’s 
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Two-thirds of the doine.stic ware produced in 
this country is sent out from the small group of 
towns adjf)ining I Tanley and Stoke, and usually 
clci.s.sed as the “ Staffijrdshirc Potteries.” In 
this district has been centred for many j ears 
the best e.xpcrience and the most able crafts¬ 
men of the trade: .so that, through the 
traditions of .several generation.s, the manu¬ 
facture has arrived at its present high 
condition of excellence. As in the ca.se of 
some textile industries, the best traditions 
of the craft have been handed down from 


craft, we cannot do better than venture upon 
a .short visit to out: or two typical factories. 

On entering at the wide iron gates, wc are 
confronted by the timekeeper’s office, at which 
every worker registers his entraitce. Small 
workshops and. lofty machine-rooms seem 
to fill up the enclosure in apparently irregular 
confusion. Here and there an assi.stant is 
crassing from one shop to another with sf>me 
piece of ware to be matched. We find that 
on the ground floor, where we now stand, we 
are brought into contact with three tlistinct 
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branches of tlie work : the raw material is 
beiiifj prepared, the manufactured jjotxls are 
being fired, and fini.shcd ware is being packed 
for delivery. 

Here are huge lorries bringing in heavy 
loads of the raw material to be prepared and 
made plastic for u.sc. The white lumps of 
china i^ljiy from Cornwall, the grey and 
irregular mas.ses of plastic cla\- from Dorset¬ 
shire, the quartz-like cubes of salmon- 
coloured felspar from Sn eden, heaps of black 
flint bouklers from Diepire, loads of saggar 
marl from the immediate localitj - all these 
are gathered together to contribute to the 
complete formation of earthenware or china. 

.As we follow the drivers we find them 
unloading their burdens upon great heaps of 
similar materials, from which supplies are 
taken as wanted. Here are great octagon 
tanks into which a bes|)attered worker is 
.shovelling the various ingredients to lx; 
ground and agitated in water, and looking 
within we see hundreds of gallons of a kind 
of thick white cream churned up by rotarj’ 
paddles. This, when ccmsolid.ited, will f()rm 
the i)lastic material of the ware. 

This creamy substance is pumped into large 
bcjx-like receptacles, having many partitions, 
between each of which canvas bcigs are fixed. 
These retain the clay, allowing the water to 
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filter through. In the.se “ filter-presses, ’ as 
they are callefl, the clay is made supple and 
fit for use. We .see the men unbolting the 
wooden tra>s which form the sections of 
thc.se bo.xes, while others arc removing the 
can\as bags from the plastic clay, peeling 
them ofl" to lx; washed for future ii.se. The 
clay within is rolled together like dough, and 
next thrown into the “ pug-mill,” which is 
neither more nor le.ss than a huge .sau.sage 
machine, l^'rom the lower end of this tin; 
con.solidated clay exutles in a long .square 
stream ready t<j be formed into ware, as 
we shall see pre.scntly, on the upper floors. 

We are tempted, on pa.ssing, to glance into 
a large, beehive-looking shed or building, 
where the glowing fires- within light up the 
intcri«)r. This is the “ hovel,” and within the 
space seems to be filled by the tall, conical 
furnace or “oven.” Here a fireman appears 
t(i be reckle.ssly shovelling unlimited fuel into 
sundry openings in the circular wall of the 
oven. It is difficult to realise that packed 
within at the pre.sent moment arc thou.satids 
of pieces of incande.scent ware now being 
embellished and perfected in.stead of de¬ 
stroyed by their fierj' ordeal. Like some 
all-devouring monster who.se hunger is in¬ 
satiable, the radiant “fire-hole” greedily 
consumes the apparently bountiful supply. 
But there is absolute method and accuracy 
in all that.is taking place. Not a trifle 
more fuel is allowed when the fireman’s 
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experienced eye tells him, by the glowinj' 
he.it of the interior, that the ii\u 7 .e on the 
surface of the ware will have become fused 
and brilliant. Quickly he handles a lonjf 
iron rod, waitiiif^ till, with a heavy crowbar, 
an ;issi.st.ant has renuned a small brick from 
the doorway of the oven, d'hroufjh this 
openin'; he in.serts the hooked rod, and deftly 
draws forth the test piece all f;listenin<; and 
radiant. Watchin;; the texture and colour 
as it cools, he is able to assure him.self that 
his jud5;inent has been correct. I'he fires are 
allowed to burn down, the openinjjs are clo.sefl, 
and in .some thirty to forty hours the finished 
ware will be drawn out smooth and shining; 
in its perfect form. 

We now .asceiul to the upper floors, where 
the materials are converted into the v.arious 
forms we have seen below, and in the 
“ riirower’s shop” a new revelation awaits us. 

riic thrower whom we here see pro- .\s it rapidly spins round he wets and clasps 

ducin*; such graceful sh.ipes and delicate it between his two wet palms, shapiii}; it 

outlines has but his h.inds and fingers tor (juickly into a cone. Then, plunging his 

tools. With thc.se alone he is able to evolve tlnimbs within, the form of a rough ves.scl . 

things artistic and beautiful from the shajic- appears as if by magi*'. Ixiforc we are .able to 

less cla\’ which he handles. .Sitting astraddle see how this strange evolution has taken place, 

before .a .shallow triangular wootlon tray, he Hy gentle manipulation of his fingers he 

takes a lump of the plastic material and next appeal.s to le.ad the pl.a.stic mass upwards 

throws it down upon the small revolving into outlines and sh.apes of any form he will.s, 

table before him, to which it adheres, until we arc inclined to believe that the 




jirocess must be so easy that wc ourselves 
could .accomplish it. 

We now enter the “ Pressing shop ” or .shed. 
Here each worker, batting out on a plaster 
table a large sheet of soft cla)-, lifts it into 

a hollow inoukl m.adc 


of plt^stcr, pressing it 
with a pad into all 
its outlines. In a few 
hours the porous 
mould which supports 
the clay within will 
absorb the moisture, 
and can be removed, 
the di.sh or other ob¬ 
ject still retaining the 
desired shape. In 
this way all ves.sels 
are made which have 
not a circular form, 
p'urther on, in what is known 
as the ” Jollying room," we obtain 
IN THE MODELLING ROOM, BRITANNIA poTTEKV, GLASGOW, an insight into the manufacture 
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of plates and cups. Simple j et rapid is the 
process here carried on. I'he clay .so rcadih- 
assumes the finished shape that the e\e 
can har<lly follow the action. Some of the 
machines used work automaticallj’, the work¬ 
men being only required to place the ball of 
clay up^n the revolving table «if the machine, 
which in a few secomls smooths ;ind flattens 
it into a pancake-like piece. When thi.s pro¬ 
cess has completed itself, the workman deftly 
lifts the cake of clay upon a revoking mould, 
which is shaped in the form of the inside 
of the plate. Slightly moistening the surface, 
he sets the machine in motion. Tliis brings 
down upon the outer surface of the clay a 
tool which removes all superfluous substance. 
In the course of a few .seconds the tool ri.se.-. 


“ bungs ” as clo.sely as possible till the whole 
interior is filled, and, after the entrance is 
bricked up, the fire is started. 

When again cooled, the oven is opened 
and the .saggars removed to the “ Biscuit 
warehouse.” .Seated amidst piles of ware of 
bewildering variety are a number of women 
dres.se<l in white overalls and head-gear, who 
rapidly e.vamine and du.st each piece, clinking 
them noisily against each other to delect any 
which are cracked. Other a.s.si.stant.s con¬ 
stantly remove them in sets, as required, to 
the "Printing .shop." 

Designs engraved on copper jilates .serve 


again automatically, leaving the finished claj' 



plate upside down upon the mould. Both 
together are lifted out of the revolving cuj) 
which has held them firm, and transferretl 
into the outer room until the moisture is 
removed. 

When thoroughly dried and e.xamined, the 
ware is taken to the “ Placing r(K)in,” where 
it is packed into large, o\al, fire-clay boxes, 
termed “ saggars.” 'fhese protect the surface 
from dust and scorching during the firing. 
As soon a.s each saggar is filled it is borne 
away t<j the oven. Ivighteen or twenty 
are piled on each other in column.® nr 


this stage. The colour, moistened with oil, 
is spread over the hot copjjer; then with a 
knife and a rubber all is removed except that 
retained in the engraved lines. 

Laying a inoi.st .sheet of tissue paper on 
the engraving, the jjrinter runs it through the 
roller-press. This transfers the design to 
the paper, which is now handed to the 
transferrer. Quickly, with a huge pair of 
dressmaker’s scissors, she snips away the 
superfluous paper, fitting the design to its 
place (jn the piece of ware, and with the butt 
end of a long roll or pad of flannel vigorously 
rubs the paper on to its position. Plunging 
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this object into a larj^e tub of 
clean water, the paiK>r is easily 
removed, the <lesi^n remaininjj 
upon the ware. 

Time will not allow us to 
follow it throuffh the dryinjf 
and slitjht firinj( required to 
remove the oil, Ix^fore it 
reaches the “ Di]>pinjj house.” 

Lar<;e tubs, apparently filled 
with whitewash; benches and 
.shelves covered with Ion" 
boards sujiportin" rows of 
cups, pots, or other articles, all 
alike as two peas; “dippers” 
and their a.ssistants in Ion" 
wiiite overalls, with respirators 
over their mouths—the.se are 
the chief features that strike 
us as we watch the j^laziii" 
process. There is nothin^;' 

.stran"e or mvsterious about 
it. .Siinjily the seizinj^ of the 
piece in the tinkers and the 
j)hin"inj> of it into the tub of 
creainy-lookiii" wash, the 
shakin,., off of the drips, the replacin" of it on 
the board to dry--that is all; but, like many 
simple thinjfs, it is not an easy matter to the 
uniniti.'iterl. 

.'\"ain to the dryin"-room, then into the 
.sagjfars tmee more, on the way to those ovens 


which we saw on enterin" ; then, finally, after 
firin," and couliii", the ware makes its waj' to 
the hu"e warchou.se for sorting and cleaning. 

Of the simpler and cheairer goods there 
is little more to be .said. Their vicissitudes 
are at an end. Not so, however, with the 
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majority of wares. Two, three, or e\ en four 
firinjjs, with intervening proces-scs of einbcl- 
lishineiit, are needed for the most elaborate. 
Coloured litiiographs ma)- be transferred on 
the ylaze ; ed^^es may 1)0 ffiklcd : raised fret¬ 
work may be added under the ^oUl; subjects 
may lx,"* painted by Iiaiid in enamel- each 
or all of the.se may combine to complete the 
artistic effect. .After the last fire, the j>old 
is scoured with fine sand to brin^ out a dull 
“matt" surface, or burnished in i)arls with an 
a^^ate to a brightly polished te.vlhre, and 
finally passed away for approval before 
packing. 

Such are the complex methods involved in 
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producing high-class pottery, and the skill 
and experience involved taxes the bc.st efforts 
of thirty or more separate artisans, all of 
whom must succc.ssfully co-oj)erate to the 
perfection of each individual i)icce. The 
failure of any of these will mar, and }KMhaps 
destro)', the work of all the rest. 

Within the general and all-embracing term 
“ pottery" the variety of objects generally 
included is infinite—from the red brick 
to the encaustic tile, from the garden pot to 
the china cup. The factories making the 
heavier and cheaper class of goods arc, as a 
rule, located in the district where the clay 
is found. To form some conception of their 
extent and character many outlying places 
must be visited. 

As a rule, the red bricks and roofing tiles, 
as well as the garden pots and such-like, are 
made from alluvial clays. These are so 


widvly distributed that the industry can be 
said to belong to no particular neighbourhood. 
I'he more populous areas naturally attract 
tlie largest enterprises, anrl in these the use of 
machiner)’ has .super.seded the primitive hand¬ 
making. rhe latter, by-the-b)e, has not 
changed one whit since the lime of Pharaoh 
and the I.sraelitcs, and is still among.st us in 
the smaller brickfields. One of the chief 
exceptions is that of pletton, in Iliinting- 
donshire, where millions of bricks are finished 
each week, being stamped out of the .semi¬ 
dry cla\-, ground and delivered automatically 
by a continuous m.ichine. 

Two distinct cla.s.ses of clay are available 
for the potter in addition to the alluvi.il clays. 
One consists of clay deposits formed from 
disintegrated granite. The other embraces 
clays, more or less refractory, found bene.ith 
the coal nn^asures. The chief localities 
producing the former are Devon.shire and 
Dorsetshire, and in the neighbourhood of 
Poole and Teignmouth a number of potteries 
and tile-works produce s.initary drain-pipe.s, 
.spirit-bottles, .and. indeed, almo.st all classes of 
coar.se ware, such as terr.i-cotta, paving tiles, 
sink.s, gullev s, and manger.s. 

The proximit)’ to the .seaboard, however, 
affords a ready means of carriage for this clay 
to other distant parts where either coal or 
cu.stomers arc plentiful. I fence large pot¬ 
teries dependent on such material have been 
established at l.ambcth, at (ilasgovv, at 
Brisb)!, at Newcastle-on-Tyiie, and also near 
Liverpool. 

.\ll the.se manufacture vitreous wares, such 
as are u.sed for acifls, dyes, chemicals, spirits, 
ale.s, prc.serves, oils, etc., as well as for the 
electrical insulators and conduits. This 
branch of the industry has been developed 
with much energy, and the initiative is largely 
due to the ])er.severing enterprise of the late 
Sir Henry Dc)ulton, who persistently en¬ 
couraged by every means the use of vitreous 
stoneware for domestic and manufacturing 
purpo.ses. 

In the undertakings dependent upon the 
clays adjacent to the coal measures an extra¬ 
ordinary activity ha.s sprung up during the 
last thirty yeans. The introductitni of white- 
glazed bricks, which are produced from 
semi-refractory fire-clays, has afforded an 
admirable facing for subways and areas where 
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rollectecl is needed, 

and a continually increas¬ 
ing- demand is the result. 

A further outlet for thi.s 
material has been found 
in the manufacture of 
white - glazed sinks and 
lavatory ha.sins, and larj^c 
numbers of operatives are 
occupied in the prociuc- 
iion. ..Xinon^ the chief 
centres are Leeds, Halifax, 

.Stourbridge, Swadlincote, 

Holton, Kilmarnock, and 
North Staffordshire, in all 
of which districts exten¬ 
sive coi'ilfields occur. (iiand uain'i i.n(;I. 

fwo other brimches t»f 
the industry yet remain unnotice<l, viz. «lrain- 
jjipes and wall-tiles. The former are ma<le 
in almost all the centres above named, and 
the ciuantity produced is enormous. Prom 
300 t(j 4CX) miles per week are turned out, 
and the incrcasins^ demand of sanitation 
seems always able to cope with the sup[)l)’. 
So perfectly have the niachines been d('- 
signed that pipes tjf 36 inches diameter, each 
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weighing nearly half a ton, can now be 
obtained .w ithout a flaw. 

I'or man}' years past Great Uritain has 
supplied not only her own demands for ware, 
but those of other nations. .America and 
the Colonie.s, as will as many Continental 
markets, have readily purchased her clay 
products in every form. 

Wii/roN P. Rix. 
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WORK ON A SEED FARM. 

GROWINC} PLANTS FOR SHPDS. 


1 ^111*; seeds are st)\vn, and tlie harvest nf 
flowers is reaped. JI ere, in a few 
words, is the life-history of man)- 
thousands of plants as far as the jjeneral 
cultivator is concerned. It is nothin}^ to him 
from where and when the seeds which briiif;' 
forth his cherislied plants have come. He 
K)ol<s to his seed merchant or his nurseryman 
to supply him with good seeds for the go(xl 



CUTTING CABUAGKS FOR SKKUING 

iAirposes (wkiib's). 


money \\ ith which he pa\ s. Of the infinite 
care, the peculiar—one might Jilmo.st say 
the intuitive—skill, and the hours of weary 
lalxjur which must be given before the seeds 
he bin s .so cheaply can be gurnerefl he knows 
little or nothing. And yet the growth of 
plants for the production of seed alone in 
our glass-houses, our gardens, and our fiek'.s 
is one of the imiiortant imlustries of our 
light little island. lts\alue is repre.sented by 
hundreds of thousands of pounds ; it gi\es 
remunerative employment to thousands of 
men ; while the perfect jircKlucts the plants 
from the seeds—bring benefit and pleasure to 
millions of people of all classes and of all 
creixls. 

All the .seeds distributed even by such 
wholesale hou.ses as Hurst and Son, Cooper, 
Taber and Company, limited, Watkins and 
Simpson. Wrench, and .such retail firms as 
Messrs. Sutton, Carter, Veitch, Webb, and 
others, though they have vast are.as of land, 
are not actually grown by them. As such a 
course would lie imixcssible, they have certain 
.seed gnnvers who cultivate exclusively for 
them, and to whom “stock” .seeds are 
supplied. Tlie.se represent the finest possible 
selections that can be saved. Supposing a 
man lx; growing tomatoes for Messrs. Carter 
fr<.>m stock seed, he advises the firm when the 
plants are in full crop, and a skilled represen¬ 
tative visits the farm. He is a man of ripe 
knowledge, and ever)' plant is submitted to a 
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SKI.KCTIXCt 'I'HUXIP KOOTS FOR 
SKFI) IWKHIi’s). 


scarchiiii^ examination, and should one show 
the .slightest si^ns of deterioration—if it falls 
short of the inspector’s ideal -it is im¬ 
mediately jiulled 14) and thrown away ; the 
rc[)ntahle firm cannot afford to save seed 
from such as these. But the e.xjicrt goes 
a step further than this ; f(jr each (lerfect 
fruit -and in a tomato this will mean colour, 


the maintenance of the reputation of the 
house. 

One might think that this c.xpcnsive 
proce.ss of examination would satisfy the 
most exacting seed merchant, but such is by 
no means the ca.se. He must a.scertain the 
vegelati\c power of every kind and \ariety 
of seed that enters his warehouse. E(^r this 
purpose a sample is taken of each, and the 
packet is marked with the name of the 
variety and the source whence the bulk was 
obtained. These arc then entered in a book 
in which all the particulars are repeated and 
a column is left blank. A certain numlxT of 
seeds are .sown in pots or in the open ground, 
or on sheets of blotting paper kept consist- 
entl)’ moist, a.id as they germinate the exact 
number of seedlings is counted and entered in 
the column that has been reser\ed in the 
trial book. Here, again, a certain standard is 
essential, t>r the .seeds arc never sold. Then, 
if a customer writes to complain that such 
aiul such a packet of .seeds failed to give .satis¬ 
faction in germinating, reference is made to 
the book, and the seed merchant sees at 
a glance exactly how many per hundred 
vegetated under trial. This, of course, tend.s 
to the .satisfaction of both seller and buyer. 
.Some idea of the magnitude of the outdoor 
trials is given in our illustration portraying 


form, depth of llesh, and a good truss—is 
specially markcfl with a short piece of bass or 
of conspicuously coloured wool. Every one 
thus distinguished is for .stock seed, and not 
for sale. I hus it comes about that w ith thir 
care each sea.son the 
variety ne\er falls | 
below a certain 
clearly defined 
standard ; on the 
contrary, there is fre¬ 
quently a pcrce[)liblc 
advance. As it is 
with tomatoes so it 
is with call kinds of 
flow'crs and veget¬ 
ables, as well as all 
kinds »)f farm crops. 

There is ever that 
strenuous searching 
for the ideal which 


“ h'ive Miles of 
Bea rrials.” 


One of the 


spells excellent stock 
seeds and means 
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important operation.s in growing crops for 
seeds is the removal of what are termed 
“ rogues,” i.t’. jjlants of a flifferent variety 
from that which is supposed to be under 
culture. Many of these are reversions to 
inferior varieties, but some are decided im¬ 
provements. 'I’he poc^r ones are withdrawn 
and thrown to the rubbish heap, and the 
very occasional promising plant has a di.s- 
tinguishing mark placed upon it for special 
saving, as has been previously described. 
'I'he “ rogueing ” is not the work of skill 
that saving plants for stock seeds is, and it i.s 
done by ordinary workers, who have but to 
grasp the features of the variety and then 
remove all others. It, of c<Airse, requires 
care, and is not tlie most pleasant 
of work, as it is done in the 
summer, .sometimes under a broil¬ 
ing sun, which strikes down upon 
the back f)f the worker without 
the least obstruction. 

One of the aids to the pro¬ 
duction of new varieties of flowers 
and vegetaldes is .shown in the 
illustration of one of Mcs.srs. 

Sntt( m.s’ hi>u.ses of ('hine.se lVimula.s. 

There may be seen two men fertilis¬ 
ing the flowers. In this case the 
flowers are being inoculated with 
the [)ollen from another flower of 
the .same variety, and the object 
is to insure a good “.set” of .seed, 
h'ertilisation on ohtdoor plants is 
conducted through the natural agencies of 
wiiul and in.sects, among.st the latter being 
bees, who in this respect render immcn.se 
-service. .Supposing Messrs. .Sutton desired, 
as they have many times, to raise a new 
varieU’, they would fertilise any one variety 
with the pollen from some dissimilar variety ; 
thus, the p(jllen of a red primula may be 
applied to the flower of a white one, and 
so on. The result may be fl(nvers that arc 
distiiict from their parents, or, though similar 
in col(Jur, .superior in other re.spects. In such 
c.a.ses they would be saved ; but if .showing no 
advance they would be destroyed. 

The arts of hybridisation and cro.s.s-fertilis.a- 
tion, artificially conducted, are not the only 
things which bring us novelties for our gar- 
den.s. A plant may " sport,” t.e. throw up 
one flower that differs entirely from every 
11 
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other on the .Siime plant. If this is good, 
every endeavour is made to " fi.\ ” it, and 
a new variety i.s secured. Chry.santhemums 
arc amongst the " sportive ” plants, and it 
i.s a curious fact in relation to them that the 
same variety may “sport” in two or three 
gardens hundreds of miles apart, and the 
fresh flower will be similar in each Tnstance. 
Observation, too, has given us many an 
excellent improvement. J^'or example, when 
Messrs, Carter bemght the stock of “Tele¬ 
graph ” Pea from a Mr. Culverwell, they sent 
the seeds to their E.s.sex farms to be grown. 
The man in charge was keenly observant, and, 
■seeing round and wrinkled .seeds, he.sej>arated 
them carefully. The result wa.s a distinct 


variety, which was named “ Tele])honc.” The 
well-known green pea “ Duke of Albany ” also 
came from “ Telegraph.” . A gardener named 
Abbot noticed one pod on a r<nv of 
“ Tclegra|jh ” that was much finer than any 
other, anrl he .saved it. 'I'here were eight 
seeds, and every one gave a different variety, 
but one only wa.s good. This was tended 
with special care, was selected and rc-selected, 
until “Duke of Albany” was secured 

Novelties, even tlu^ugh of great beauty, do 
not always bring riches to their raiser, as is 
provefl by the fact that the man who gave us 
the beautiful and indispensable (loldcn Feather 
only received two (leraniums fi>r the stock of 
it. This, of course, was many years ago, and 
a man would receive much better treatment 
nowadays. The coming of Golden Feather 
was one' of the mysteries of plant life, for 
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none could say whither it came. 

The first jjlant came up in a 
pot containing a (jeranium, and 
the grower, noticing the rich 
colour and the elegantly cut 
foliage, looked after it; and 
our present-da)' favourite re¬ 
sulted. 

.Assuming that the seeds 
have beeir carefull)'^ ripened 
and harvested, the next opera¬ 
tion will l>e cleaning, which is 
done in large warelu>use.s. The 
details with different kinds 
\ary considerably, but the 
broad principle — to remove 
chaff and light seeds—is the 
same. Big stocks of seeds are 
cleaned by machinery o|x;rating 
fans, which blow out defective 
seeds and husk.s, and leave the 
clean, sound product. With a 
.seed like Begonia, an jjunce 
of which may be worth ^'25 
or even more, delicate handling 
is neces.sary, and it is fanned by hand 
labour; a skilful worker being able to 
throw (»ut bad stuff without wasting t)ne 
.sound .sec<l. 'I'his method is adopted with 
many choice seetls. A third .system is cleans¬ 
ing by hand sifting. 1 lair sieves or riddles 
arc eniplo\ ed, and a rotatory actiem is main¬ 


WOMK.V llANn-I'IlKINO J'KAS (Wl-Hli’s). 

tained. This will bring the chaff and light 
seeds into a little heap in the middle, whence 
the)’ are carefully removed ; the sifting is per¬ 
sisted in until not a single bad .seed c.an be 
brought to the surface. 

With Beasand Beans hand picking becomes 
a necessitv, as there is no machine which will 
clear out every specked 
seed. Some of these arc 
as heavy as the good 
.seed, and many of them 
have e(]Li.al germinating 
power; but in appearance 
they spoil the sample, and 
must therefore be re¬ 
moved. This is done by 
w'omen, as shown in one 
of our illustration.s. 'J'he 
benches have ludes in the 
centre in front, beneath 
which .sacks are attached. 
The t^cas are drawn t(j- 
w'ards the operator, the 
bad ones removed, and 
the good ones pas.sed 
<lown into the sack. The 
work is done very rapidly 
by experienced picker.?,^ 
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THE STRAW HAT TRADE. 

A DISTINCTIVK HNGUSH INDUSTRY. 


A mongst the C'^scnlially Rritish handi¬ 
crafts w hich have flourished at various 
periods a proininenl position is claimed 
by the straw trade. It is one of the most 
beautiful of modern industries, for not only 
are the materials emphned of nece.ssily 
elc^^ant, but it calls for the exercise of 
artistic ta.ste and of originality in de.si}>n. 
.So far a.s the department of feminine head- 
year is concerned, it is readil)’ understood 


that the business is primarily dependent 
upfrti the vayarics of Dame Rash ion, whose 
whims and fancies arc as chanycable as the 
hues of the chameleon. 'Fhis fact renders 
it incumtent upon those cnyayed in the 
straw trade to be at once enterprisiny and 
re.sourceful; and that the ICnyli.sh manu¬ 
facturers keep abiea.st with the times is 
evidenced by the fact that, in spite of the 
keenest forciyn competition, the home pro¬ 
ducers of hats and Ixrnnets of straw and 
other fancy materials succeed in retaininy 
the trade in those parts of Bedfordshire 
and Hertford.shire where it oriyinated. A 
popular misc(3nception reyardiny the straw 


trade is that the plait utili.sed in the manu¬ 
facture is made in the district. 'J'hat was 
certainly the case in former years; but the 
mutations of time have chanyed all that. 
To-day the special work of the .straw' traders 
of Luton, St. Albans, and Dun.stable is to 
make up the plait into tho.se exquisite 
creation^ so dear to the heart of the feminine 
])ortion of the communit)-. Many \cars ayo 
T 3 unstable was the seat of the industry; 

to-day Luton has left its 
neiyhbour far in the rear 
in tlic race for fame and 
fortune, and has become 
the metropolis of the straw 
trade, whilst St. Albans has 
also beaten its smaller com¬ 
petitor over the county 
border. 

It was at Dunstable, how'- 
ever, that the first straw' 
bonnet was produced. I'his 
was made of whole straw, 
the method of splittiny the 
straws not ha\ iny yet been 
disem ered, and it is thouyht 
to have been (jf the “ coal¬ 
scuttle" .shape, a type that 
c<Jntinued in voyue for a 
lony time. Then means 
were tlcvi.scd for splittiny 
the straws, and t<r this invention may be 
attributed the success which afterwards 

atteiwled the manufacture of straw' ])lait in 
ICnyland. Its introduction brouyht about 

quite a revolution, and it was not lony before 
bonnets composed of the split straws had 
succeeded in displaciny the w'hole - straw 
Dun.stable creation from favour. Later on 
Leyhorn hats beyan to be imported, and 
these laecame so popular that the home 
manufacturers w'ere alarmed. After a lime 
a new kind of plait was Invented, from which 
was made a Tuscan yrass bonnet that was 
regarded as superior to the Leghorns, and 
satisfied the fickle devotees of Fashion for 
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a considerable time. The competition cn- 
pericMicetl frcuii the Continent failed to 
produce any appreciable effect, and it was 
not until late in the si.xties that Chine.se 
plait beoan to be extensively utilised. The 
turns i)f Eortune’s wheel lia\e since then 
bron5.jht about cpiite a different state of 
affairs, st) much .so that the foreign fabrica¬ 
tions have almost wholly ousted the British 
manufactures. The imi^orts of Canton plait 
rapidly swelled in volume, and b\-and-b\' 
fancy plaits were poured in from Switzerland, 
Ccrinany, and Italy, while, of hate years 
Jai)an has beccune a formidable competit*)r 
to the.se other countries. 

The -Straw Hat tratle is a 
seascai trade—that is to say, 
it is only in full swing during 
certain months of the year. 

The bu.sy time is from Feb¬ 
ruary until about Whitsuntide, 
so that during the summer 
months there is considerable 
slackness in Luton, which is 
the chief .scat of the industry. 

A visitor to the town on any 
evening during the bu.sy 
period would be able to 
witness a scene which is 
unique. The boxes in which 
the goods have been packed 
du'-ing the tlay for despatch 
to London and elsewhere are 
loaded on the railway com¬ 


panies' drays, and an imposing procc.s.sion 
.sets out for the railway stations from the 
centre of the town, fur it i.s from the principal 
thoroughfare (CiC(jrge Strexjt) and the con¬ 
tiguous streets that the bulk of the outj)ut is 
despatched. The spectacle' of the lorries, 
w ith their ten feet high Icjacls of boxes, i.s an 
extremel)’ inten^sting (jne, and so biisj' are 
the dr.iys in collecting that special j)olice 
arrangements have to be made for regulating 
the traffic. It is at six that the journc)’ to 
the railway stations begins, and the extent of 
this evening traffic miay lx: imagined when it 
is stated that on one night the number of 
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boxe.s despatched from one of the two rail¬ 
way stations was about a thousand. 

Bc3ond the presence of these boxes in 
the streets, and of bales and bunches of 
plait in .some of the warehouses there is 
little or nothing to indicate to the .stranger 
the magnitude of the trade that is carried 
on, ihouyh at the heij^ht of the season the 
factories are brilliantly' illuminated in the 
eveninfi, and the whirr of the .sewinii machine 
is a familiar .souikI. Nowadays a lar^e part 
of the work of manufacture is carried on in 
small factories away 
from the centre of the 
town, the finished }^f)ods 
beinj; sold by the small 
makers to the mer¬ 
chants in the principal 
thorouj,'hfare.s. A peep 
into one of the show¬ 
rooms would delifjht the 
average woman. Here 
are rows and piles of 
hats <;f all .shai)es and 
sizes, and of infinite 
variety in regard to 
both colour and mate¬ 
rial. They' arc displayeil 
temi)tinj^l> for the in- 
si)ection of the buy'crs 
who represent the 
wholesale houses in 
London, the provinces, 
and abroad, who regu¬ 
larly visit the town. Kor 
the iiKxst part the hats are unlrimmed, that 
being left to the milliners; but .some firms 
have during the last few years gone into 
the trimmed hat trade, and have been veiy 
.successful. 

To enter into a lengthy technical de.scrij)- 
tion of the manufacture of headgear would 
not come within the scope of this article. 
A brief sketch may’, however, be acceptable. 
The plait having Ixien procured -for we are 
now dealing with the e\'olution of a straw 
hat, pure and simple—it is .sewn into the 
required shape by’ machinists. The sewing 
machines u.sed for the purp<j.se arc .s|x.‘cially 
adapted for u.se upon straw', and considerable 
skill and enterprise ha\e Ix;en expended in 
this direction. The machinists, \\ho are 
generally females, are. accommodated in 


spacious rooms, and the scene pre.sented 
by a .score or so of the machines being 
rajjidly driven is a striking one. Until quite 
recently the machines w'ere set in motion 
by’ the feet of the ojxjrators; but lunv that 
electric power is atailable .some of the 
manufacturers have installed electric motons. 

When the process of sewing has been com¬ 
pleted, the .shapes are stiffened with gelatine, 
and “blocked” upon blocks of wood or 
composition, a jirocess which is performed 
by’ machinery’, though hand-blocking is .still 
resorted t<j in .some in- 
•stances. Then the hat, 
when thoroughly’ dry, 
is handcfl over to the 
finisher, whose busines.s 
it is to fit it with lining, 
ti]), and leather, ar.c' 
trimmed with ribbon. It 
is sub.se(piently’ ticketed, 
invoiced, and packed, 
and so is made ready’ 
for its despatch. The 
goods from Luton tiiifl 
their way to all j)arts 
of the world, the ship- 
jfing trade being a \ery 
important department. 
Hostile tariffs .have, 
howe\er, e.xerted an un¬ 
welcome influence in 
.several of the ICuropean 
countries; inflced, the 
trade with h'rance, which 
was formerly’ a flourishing one, has to all 
intents and purposes die<l away’ in conse¬ 
quence of thi.s. 

'I'he proce.ss of manufacture of fancy hats is 
necessarily’ somewhat different from that of 
straws. The fabrics employed in these do 
n<jt lend them.selvcs .so readily’ to the 
operations of stiffening and blocking. 'I'he 
ajour and crinoline varieties form instances 
of this. It would be impo.ssible, for example, 
to deal with a horsehair material in the same 
way as the firmer straw’ plait, and accordingly 
a different means of preparation is resorted 
to. The hand-sew’er is employed, and when 
.something like the required shape i.s obtained 
the hat is deftly’ pulled and twisted into 
the desired design. Many of these fancy' 
hats are moulded upon wire frames, a device 
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which affords material .assistance to the 
operator, and (juite a new industry has been 
created in the [)rcparation of these .a<ljuncts. 
It will be understood, too, that there is ample 
room in the ordinary wa>' for the manu¬ 
facturer’s material merchant, who provides 
the various articles used in the formation 
of a liat, from jiclatine and cotton to lining's, 
leathers, and bands. 

llefore passing away frf)ni the subject of 
manufacture, let it be said that when sewin'^ 
machines were first employed, and tlur pro¬ 
duction of hilts began to increase, the hand- 
sewers prophesied ruin and disaster. 'I’lieir 
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At the outset the manufacturers made ladie.s’ 
hats as well as tho.se for men and bo)’s; but 
as the years passed the ladies’ hat tnidc was 
transferred to Luton and Dunstable, .and 
St Albans devoted itself more especially 
to .straw gear for the mere males. It is 
argued Ij)' the mercliants in the «;ithedral 
city that the St. Albans tr.ide is more 
reliable and remunerative than that of Luton, 
though that of Luton is more extensive, and 
the reason assigned is th;it ma.sculine hats 
are not so much affected b)' fashion as are 
those for ladies. The St. .Albans manu¬ 
facturers, by the way, ha\'e not quite a 
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prognostications w'erc, fortunately for Luton 

and the district, proved to be unfounded, 

<ind from the time of the introiluction of 

nuichineri’ into the work the store of the 
¥ * 

town h;i.s been one of continuous jn‘ugre.ss; 
so much S') that, whereas in the middle of 
l.'ist century the population stood at onl)' 
a few thou.sands, there are to-day close upon 
40 ,ocx 5 residents. The.sc are not wholly 
dependent upon the straw' trade, howei'cr, 
for there .ire variou.i other industries, and 
the number of these is constantly being 
increased in con.seiiuence of the zeal and 
entcrpri.se of the leading public men. 

So far as St. Albans is concerned, it h.'is 
to be .said that the Str.aw Hat tr.ade was 
taken up there .something like forty years 
ago and that it has flourished cxcealingly. 


monopoly in the ilcpartmcnt of men’s and 
l-)oy.s’ hats, for at both Luto'n and Dunstable 
considerable .ittention h.as been dewted to 
this branch during the last few vears, when 
the hot .summers have led to the donning of 
straw' hats by all sorts and conditions of 
men, and this attention has brought a 
large incrca.se of trade. 'I'here is much 
force in the suggestion as to the trade 
of J^uton being dependent ui)on the 
smile or the frown of Ka.shion. This fact, 
coupled w'ith the proximity of the town to 
I.ondon, does not permit of anj'thing being 
“ Ix-hind the fair.” 

Any review of the straw trade which 
omitted allusion to the local bleaching and 
dyeing industry would be inconifjlcte. This 
has bojn brought to a high state of perfection 
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“ K.MPTIES " IN THE GREAT NORTHERN RAILWAY GOODS YARD, LUTON. 

in Luton and district, and the Ki^t^lish dyers trade came into prominence. I'orinerly a 
of plait can challen.!fe the comi)etition of the manufacturer could on almost indefinitely 
world. \'car by year the principal firms makins^ up hats from a specific shape ; nowa- 
sccm to improve in rej^ard to the ext]iiisite days it is a c<jminon thin<; for orders to be 
tints which they succeed in procuring, received by the merchants for sinj;le hats, this 
Lartje quantities of straw plait are annually necessarily rendering it incumbent iijion the 
.sent to Luton from abroad to be dyed, makers to be constantl}' inventing new pat- 
and are re-e.vp.)rted to .Vmerica, (Canada, terns. Orijjinality is as much an essential in 
Australia, (jermany, J'ranee and elsewhere, the .Straw Hat trade as it is in the fabrication 
In rcfjard to the fashions in hats it cniylit to (jf the jjlait wherewith to make the hats, and 
be said that thejuj^h there has Ijcen a run at it is to the skilful designer that the bulk of the 
times on the fancy varieties, the sailor shape profits jfo. The straw trade is one that affords 
has always been [lopular with the lailies. In ample .scope for enterprise, and that tho.se cn- 
the matter of patterns and combinations of ^aged in it in the jiast have been pushful is 
m.ili'rials there has been an entire change since proved by the fact that very large fortunes 
the ti;ne when the Straw Hat and Bonnet have been made by the principal traders. 

W. H. McNamara. 



BUTE STREET, LUTON. 


PhMit CatsOl 
'O' Co., CM 








89 



THK TKAVHI.I.tNC. J’OST OKl-'U'K. 


FhM; C<«u// (V., Z/Y. 


HIS MAJESTY’S MAILS. 


A SIMPLI*'. statement in fii^urcs will often 
^i\e to a re;ider a belter idea of the 
extent of a business undertaking thitn 
])aLfes of descriptive writing;. Ibit when the 
figures run into billions the limits of the 
human understanding arc almost reached, 
ami the aver.ige man experiences onl\- a 
sense of bewilderment when he sees the 
numbers in print. 

I'he billions of packets, of Cf)ursc, imply 
a huge machinery which is at work day and 
night throughout the British Isles, an<l a 
staff of workers with whom the most minute 
division of labour is a necessity, in order to 
produce that smooth and rapid movement 
on which the whole business depends. The 
counter clerk who sells the penny stamp, 
and the postman who delivers the letter, 
are the two officials who arc known best 
to the public, but the different officers w'ho 
Conduct the operations which come between 
t’ne transactions mentioned are almost un¬ 
known outside the w'alls of their own offices. 
In the London district alone there arc 54*4 


])ersons employed in the sorting of postal 
pickets, and there are t)5<S jjersons engaged 
in superintending this particular work. The 
postmen of ].undon numlier 8,776, and there 
is a miscellaneous postal force, including 
mail officers, messengers, etc., of 1.753 
person.s. 'I'liese are all employed in the 
wiwk of the delivery and- the despatch of 
“llis Majesty’.s Mails” in London. 

A very large proportion of these officials 
are at work at the head office, .St. Martin'.s- 
le-(lrand, or at the sorting office.s, Mount 
I'leasanl, at;d here is to be seen on a large 
scale the same routine which goes on at 
everv district branch and head office in the 
United Kingdom. 

W’hat becomes of a letter after it has 
disappeared down the c.ipacious mouth 
which swallows Ihousancis <jf postal packets 
daily at .St. Martin’s-le-Urand ? The first 
process is \ery .simple. The letters are 
taken from the collecting l)o.x, and arc 
turned out ju.st as thej' arc on to what is 
called the “facing” table. Here the letters 
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are “ faced ”: that is to .say, they are placed 
in such a position that the postage label is 
in the right-hand corner, and is ready for 
the stamijcr. At this table the first attempt 
to divide the correspondence is made, and 
large letters, packct.s, and newspapers are 
weeded r out for .separate treatment. Then 
the letters are removed to the stamping 
tables, where they are impre.s.sed by ma¬ 
chinery with a stamp indicating the time 



six p.m., and, given favourable conditions 
of weather, it will be delivered at the 
Muckle - Klagga Lighlhou.se on Thursd<iy 
morning. 

The letter is dropped into the box, and 
goes through the various processes we have 
described ; is .sorted into the Scotch division ; 
is sub-sorted into a pigeon-hole, and after¬ 
wards into a bundle labelled “ Aberdeen 
forward.” The bundle is dropped into a 
bag inscribed with the words “ Lt)ndon to 
Aberdeen,” and one of the familiar red vans 
conveys the bag to ICuston. The bag is 
handed over to the sorters in charge of the 
two Lost Office .sorting vehicles, which are 
run in the down Special Mail Train leaving 
Lu.ston fur the North at iS.30 p.m. On this 
train is a mail carriage that runs direct to 
Aberdeen, in which our letter is placed, and 
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THE MOST NOKTHKRLY POST 
OHinCK IN THE KINGDOM : 

HAROI.DWr( K SUB - OKHU K 
AND POSTMAN. 

and place f)f posting, and the 
postage .stamp is cancelled. 

New electric motor .stamping 
machines are now used for this 
purpo.se. The .stamped letters 
are passed on to the sorting 
tables, uhere they arc divided 
into .sections representing the a 

great railwaj- lines of the king¬ 
dom—London, Scotland, Ireland, and several 
large provincial towns receiving special treat¬ 
ment. A .survival of old mail-coach days exists 
in the name which is given to the various 
sections into which letters are sorted. They 
are called “ roads.” and on the .sorting frames 
will lx* found inscriptions such as Lhester 
Road, (kirlisle Road, or Worcester Road. 
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Aberdeen i.s reached at 7.35 a.m. on Monday. 
So far the course of the letter has been 
simple and rapid, the remaining stages will 
show how much considerations of weather 
still affect postal operations in many parts 
of the country, and how dependent the 
Bost Office is .sometimes on quite primitive 
means of locomotion. 


As an object lesson in the work of the 
Post Office, let us trace the progress of a 
letter from London to the Muckle-Flagga 
Lighthouse, on the island named Muckle- 
Flagga, to the north of the island of Unst, 
Shetland, the most northerly point in the 
Briti.sh Lsles. We post our letter' at St. 
Martin’.s-le-Gifancl on a Sunday night at 


The bag containing the Shetland letter 
on arrival at Aberdeen is quickly conveyed 
to the Aberdeen Post Office, where it is 
opened, and the letters are again sub-divided. 
The letter for Muckle-I'lagga finds its way 
into a pigeon-hole labelled “ Lerwick,” and 
an e.Nperienced sorter then checks all the 
packets for the Shetland Isles very carefully. 
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fittwtuH to iWp .Sea Jiy/ufitten, 

HKLlVKKrxa THK MAILS ON BOARD 
A USHING SMA( K 


US. in cun.saiucnce of the remoteness of the 
group, serious delay \vf)uld ensue if any 
were mis-scnt. Then they are tied in 
.separate bundles, and are placed in n<)t 
an ordinary mail bag but a strong water¬ 
proof sack, labclletl “ Alxirdeen to Lerwick,” 
and at 1.4s the same day (Mondaj-) the 
bag Is conveyed to the mail steamer, which 
starts at 2 p.m. for .Scalloway, on the west 
side of Shetland, where it arrives about 
2 p.m. on Tuesday. The mails are removed 
from the vessel, and placed on a mail coach, 
for com ey.'ince to Lerwick, (jn the east side 
of the island, which at this point is six 
miles wide. Our bag is opened at Ixrwick, 
and once more the Shetland letter undergoes 
the proce.ss of sub-sorting. It is stamped, 
and placed in another bag, labelled “ Lerwick 
to Ilaroldswick,” in the island of Unst. The 
bag is conveyed by the Lerwick and Moss- 
bank mail car, leaving Lerwick at 9.15 p.m. 
ruesday. The Shetland Isles are seventy- 
three miles from north to south, and this 
stage means a long drive with a break of 
a few hours at Voe. Mo.ssbank, w'hich is 
on Yell .Sound, the dangerous channel that 
.separates the island of Yell from the 
Shetland mainland, is reached at 7.30 a.m. 
on Wednesday. Here the bag fijr Harold.s- 
wick is put on a^ ferry boat, whieh starts at 
8 a.m., and is''due to reach the other side 


in an hour, the distance 
being three miles, liut 
the tide in Yell Sound 
has a speed of nine miles 
an hour, and, in a gale 
of wind, is the terror of 
.seamen. 

Ulsta is the landing- 
l)lacc on the other side, 
and we are now in the 
i.sland of Yell. A mail 
car lakes our litter five 
and a half miles to Jhma- 
\oe, and another car from 
there to Culli\oc, twenty 
miles further on, and the 
letter is o[»posite the 
island of L'nst at 3 p.m. 
on Wedne.sila)-. The 
ferr)’man who plies be¬ 
tween the islamls of Yell 
and Lust, acro.ss a channel 
one mile in width, takes charge of the letter, 
and he should arrive at Tranavoe, in Unst, 
about 3.30 p.m. 'Fhcre a mail car awaits to 
carry the letter eleven and a half miles across 
the island of Un.st, and it arrives at Ilarold.s- 
wick at 6.30 p.m. the .same day. 

And the last stage of the letter arrives 
when the following morning a foot postman 
starts for the .shore station of the Muckle- 
I'lagga Lighthou.se, where he delivers the 
fKicket. Hut here it may lie for weeks 
licfore the ficople on the shore can com¬ 
municate with those in the lighthou.se. The 
Hriti.sh Isles in thc.se northern latitudes end 
in grand and dangerous rocks, and it is 
upon one of these, rising to a height of 
two hundred feet, that the Muckle-Flagga 
Lighthouse is erected, the real Ultima Thule 
of North llritain. 

In order to observe more closely another 
department of Post Office work, let us get 
back to London. Travelling post offices, in 
which postal work is conducted in trains 
which are in motion, run every night from 
h'.uston Square to Aberdeen and Holyhead, 
from Paddington to Penzance, from Waterloo 
to Southampton and Dorchester, from Bristol 
to Newcastle, and in Ireland between Dublin 
and Belfast and Dublin and Cork. At 
different points on the route of each train 
are erected standards and nets for the 
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despatch and ivc.'ipl niils. I 5 ajjs are 
flroppcd, :in<l oth.r? are cijllectecl, as the 
mail train rushes ahjii;'. 'Khc ba.;- to Ix‘ 
forwartletl is suspended from a projecting 
arm at the stalion; is so Icnockcd off by 
a projection from the train in full motion 
as to fall into a iiet which is attached to 


of letters goes on merrily: the car is fitted 
up in all respects like an ordinary sorting 
office. The cost of the conveyance of the 
mails by railway amounts to more than one 
and a-half million pounds annually. 

The letters po.sted in London for large 
provincial towns, such as Leeds, Liverpool, 



the mail carriage, and is for the moment 
stretched out to receive it; while at the 
same time the bag to be left behind, being 
hung out from the mail carriage, is in like 
manner so struck off as to be caught in a 
net fixed at the station—the whole f)f the 
complex movement Ixing so instantaneous 
that the eye cannot folknv it. 

Inside the travelling post office the sorting 


or Bristol, are desi)atchcd in bags direct to 
these towns, 'vhere the postal organisation 
follows more or less the lines of the London 
head t»frice. Some of the new provincial 
head offices are among the finest buildings 
in the kingdom. I-ecds. in particular, 
possc.s.scs a magnificent po.st office. Tt is 
the Central Exchange for the trunk tele¬ 
phone wire.s. aufl it has, therefoie, been 
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necessary to make s|3ecial |)ro\isioii for 
this department f)f post ofllice business. 
Klectricity, indeed, [>la\-s a most important 
part over the whole buildin^Lj, and the only 
])ortion of the premises to which there is a 
supi)ly of ^as is tlie kitchen, where it is 
used for cookinjj purposes. Even in the 
heatiny of the wax used in sealin;^- the mail 
bairs electricity is brouuht into use. The 


wax is placed in small copper pans which 
rest on electrical hot plates. 

The undelivered postal j)acket is alwa\'s 
a s(nirce of great distress to the Postmaster- 
General when he makes his annual report, 
and it would seem that cither the Briti.sh 
public is growing more careless or its faith 
in the omniscience of the i*«jst OBice is 
increasing. Take, for example, the case of 
Leeds, where in one year there were 31,990 
letters which could neitlier be delivered to 
the addressees nor returned to the .senders. 
In other large towns the figures are not less 
startling. 

Property of the value of ^^680,000 was 
found in one year in letters opened in the 


Returned' Letter Offices in the United 
Kingdom. Strangest of all phenomena in 
the statistics of human frailty is the fact 
that 345,^90 packets have been posted tluring 
a period t)f twelve months without an address, 
and they actuall}' contained cash and paper 
money to the value of ne.irly £'7,500. 

The statistics of the post office in a large 
town like Livcr|)ool are interesting. The 
population is about 700,000, and in 
one ordinary week there were deliv¬ 
ered in the district 1,7’4,938 letters; 
716 po.stmen are employed in the dis¬ 
trict; and there are 447 town letter¬ 
boxes. Liverpool is an exceptionally 
bu.s)' ])ost office centre, because of 
the fitreign mails which are made 
up here. Those for West .\frica 
have to be enclosed in w.aterproof 
bags, as at some places they arc 
thrown overboartl, and are washed 
ashore through the surf. 

The chief differences between Lon¬ 
don and a pro\ incial town as far as 
the post office is concerned consist 
in the cro.ss ijosts and rural district 
systems which are in existence in 
the big countr)- offices. In the 1 Jver- 
pyol district there are five district and 
twelve sub-district offices, at which 
the postmen not only deliver and 
collect but .stamp and primarily .sort 
the letters the\’ collect. A countr)' 
postman in these districts is a man 
from whom much is ex|X,'cted. 

Befoie the year 1897 there were 
hundreds of .jilaces which had never 
lx).a.sted of a free delivery of letters. 'I'he 
inhabitants of many isolated rural districts 
had to make their owui arrangements fur 
getting their letters from the nearest town. 
But this is now altered, and the extension 
of rural posts is practically complete. The 
rural |)o.st office is iir miniature what the 
big towm office is, with the important ex¬ 
ception that the .sorting is here reduced to 
a minimum. 

This sketch of the w'ork of the Post Office 
in the British Isles would be incomplete 
without some reference to the mail route.s 
to the Continent. By far the greater number 
of Continental mails go vid Dover and Calai.s, 
and by thi.s route goc.s every week, on Friday 



J’/tJto: Cam// tc*, f./ti. 

A Rl'KAI. l^OSrMAN. 
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evenings, the Indian mail, '['he carriajfe of 
the mails by the packet service costs the 
(iovernment nearly .)6'2S,txX) a year, and in 
cases of delay the Post Office has the right 
to fine the contracting comijany £5 for 
twenty minutes, atul ^5 for every additional 
fifteen minutes. The Lond<ai to Dover 
mail train has a sorting carriage attached 
cver>- night, but on h'ridays the numlx;r of 
bags carried is greatly in excess of other 
days. The bags of the Indian mail iK)t 
infrcqucntl)' number over 1,800, each one 
of which weighs (m an average 50 lb. 
They flo not all come down to Dover by 
the same train or cross by the same boat, 
but they unite at Calais, and cross the 
Continent to brindisi in charge (jf a man 
from the I.ondon office. 

'['he total number of persons employed 
in the Post Office in the United Kingdom 
is over 173,000, of whom about 35,000 are 
women. Of these, by far the larger pro¬ 


portion deal with his Majesty’s mails, 
cither .solely or in addition to telegraph, 
nyincy »)rder, and .savings bank dutie.s. 
1 he parcel post comes, of course, under 
our title, but it calls for no special treat¬ 
ment, as in .so many ways the parcel is 
governed b}’ the same conditions the 
letter, and we have always included it in 
the term “ postal i)acket.” The number of 
parcels conveyed by the Post Office in one 
year, according to the mt).st recent return, 
is 81,017,000, and a large number of these 
are carried on the back of the long-suflering 
postman ; )'ct there are critics of the Post 
Office who have complained of the gait of 
the average postman; they have asserted 
that he does not carry hiin.self well, that 
he seems depressed, and takes a cynical 
view of things. Jioth mentally and 
physically he seems overburdened Avith the 
responsibility and the weight of “ His 
Majesty’s Mails.” 

Edwari> Bknnktt. 
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HOW GAS IS MADE. 


I TNI’ROMISING though it may appear, 
the production of gas from coal pre.sent.s 
.some interesting and, indeed, weirdly 
picture.si|ue features. 

riic essential principle is, t)f course, the 
subjection of certain classes of coal to great 
heat in a closed ve.sscl, when a part of the 
substance passes off as gas, and can be 
collected to burn with a luminous flame at 


bunst wildh' forth, lighting up the dingy 
building with a weird and lurid gliire ; but 
the three men—for there are three tf) a gang 
or group who work together here—speedily 
rake t)ut the fier\^ hot mass from within, and 
it falls through an opening in the fleaw — 
protected by a sheet of iron - to the shed 
below, where other men are waiting to (lucnch 
it with water. 


the end of a pipe. Imagine, therefore, long 
lines of small, black, round doors, one line .set 
above another, in a long, black wall, having 
black pipes rising upward from near the 
doors, to a long black bo.v at the tof) of the 
wall. 'I'he wide roof above is rlark and 
dingy, and heaps of coal opposite the rt)und 
ckxjrs t'ldd to the prevailing hue. From this 
big black cavern the magicians of manu¬ 
facturers produce the brilliant artificial light 
which is to illuminate .so many hours of 
darkness. 

Suddenly a group of men come on duty. 
One of them swings open a door, and flames 


Hissing and steaming, the stuff quickly 
co(jIs, and is now known as coke. 'I'he small 
will be sifted from the large, the small cinder 
being known as " breeze.” Coke is the coal 
from which the gas has been “distilled" or 
e.vtracted ; the tloor whence il came is the 
entrance to the retort; while the building is 
known as the Retort House, m which the 
coal gas is actually produced. 1 

Having cleared out all the coke, the men 
proceed to re-charge the retort. If experi¬ 
enced and well up to their duty, they Avork 
with a swing and a rhythm of acti»jn w Inch is 
good to sec. Their object, of course, is to 


get the door of that fiery 



furnace closed as soon as 
possible. 

While one man, with a 
regular swtiy of his borly and 
a swing of his arms, throws 
one .shovelful after another 
of coal into the white-hot 
opening, his ccinrades are 
filling the scoop. 'Phis in¬ 
strument is like a long pipe 
cut lengthvvi.se midway in 
two, and is fitted with a long 
cros.s-handle at the end. 

When it is full the leader 
of the group gives the word ; 
each of the three men throws 
a couple of .shovelfuls to the 
end of the retort, the leader 
grasps the cro.ss-handle, his 
companions lift the scorjp in 
the middle by means of an 
ii'on rod placed underneath, 
and il is then run .smartly 
into the retort over the 
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rocl, turned briskly, 
and pulled out empty 
with a flourish ! The 
whole process is so 
deftly and system¬ 
atically performed 
that pnjbably about 
the same amount of 
coal is shot into the 
retort on each occa¬ 
sion. The t)erform- 
ance'is gone through 
twice for each retort, 
and by this method 
the vessels are 
charged according tf) 
their capacity for 
yielding the best 
results. 

'r he work i s 

arduous in the great heat, and in large 
establishments a gnnip of men are allowed 







QUKNCHING THE COKE. 


r/iitfa: Cassell ^ CV., itd. 


a spell of rest at the lapse of each halt-hour, overflow pipe leads them down to the tar 
their shift of work occupying about eight well. 

hours before they leave. Hut, again, in some But the g.as itself passes on by a pi[3e 
works m.ichines running on rails in front running out from the overflow pipe above the 
of the lines of doors are used to rake out tar well to the condensers. These consi.st of 


the glowing coke and re-charge with fresh 
coal. .Six hours is about the length of time 
which the coal is allowed to remain in the 
retorts to give off its gas. I'lic retorts arc 
usually made of the most stubborn fireclay, 
and arc three inches or .so in thicknc.s.s. 
I hey are built together very solidly over 
furnaces, .and are almost continuously kept 
white-hot. The heat f)f the furnaces is in¬ 
tense, being considerably over 2,000 degrees 
Fahr. The temperature may be tested in 
an interesting manner by placing a piece of 
platinum in the furnace and, when hot, plung¬ 
ing it immediately into water ; the rise in 
temperature of the water is then taken, and 
an approximate estimate foimcd of the heat 
in the furnace. 


an arrangement of numerous bent piixjs, of 
which there arc .several types, kept cold, their 
frigidity causing more tar to be collected, and 
from these pities the tar sUnvly trickles down 
to a tar well. After passing through the 
condensers the gas is still very impure, and 
has to be washed and scrubbed, and treated 
with lime to free it from its ammonia and 
sulphuretted hydrogen. 

The “ washer ” consists c.s.saitially of a suit¬ 
able receptacle containing water, and the gas 
is simply sent through this water, which 
dissolves some of its impurities; but in the 
“ scrubber.” through which it next pas.ses, it 
is led up a large pipe or tower filled with deal 
boards, or with coke having water trickling 
over it. The washer and scrubber are com¬ 


But we must follow the adventures of the 
gas. It rises from the heated coal in the 
closed retort, and e.scapes through the pipes 
to the large black box above, which contains 
tar water, and is called the hydraulic main. 
The pipes dip into the water, and by this 
arrangement the gas is prevented from 
returning to the retort. Both tar and 
water are condensed from the gas, and an 


bined in some manufactories, but in any case 
the water soon smells strongly of ammonia, 
and indicates the quantity of that chemical 
which is being extracted from ■ the gas. 
Again, by another .system of .scrubbing, the 
gas is drawn up through a confined space 
through which' spray is made to descend. 

An “exhauster,” consisting usually of a 
fan or pump, which is fixed further on— 


13 
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generally at the station meter house—draws 
the gas from the retort through all its mazy 
windings, a steam-jet injector being also 
used as cxhau.ster in some works, 
yi After being .scrubbed, the gas is made to 
pa.ss througli thick layers of fresh slacked 
lime in.tanks to free it from the evil-smelling 
sulpliuretted hydrogen, bisulphide of carbon, 
and carbonic acid. Other sub.stances beside 
lime arc .sometimes used, such as .slightly 
moi.st iron oxide, mixed with sawdust, or 
chaff, to render it porous. The object which 
must be obtained, however, is to bring up 
the gas to the Parliamentar)’ standard of 
purity. 

The freedom from sulphuretted hydrogen 
should be shown, not only by the absence of 
its very unpleasant odour, but by the fact 
that ten cubic feet of gas shall not show a 
stain on lead pajicr ; furthermore, not more 
than twent)-two grains of sulphur, or four 
grains of ammonia, must be traceable in a 
hundred cubic feet. 

Passing from the lime tanks, the gas 
goes to the station meter house, where it is 
measured, and where the pressure instruments 
are ke{)t; it is then at last allowed to escape 


to tho.se immensely large round gas-holders 
which form the most prominent object of 
any gasworks. These huge vessels are built 
over great tanks of water, and in them 
the gas is stored and kept ready for 
u.sc. 

It is important to notice that the lime 
purifiers are so constructed that when one 
part is saturated with impurities, the stream 
of gas can be directed to a freshly renewed 
portion, while the impure lime is removed. 
Indeed, this principle applies throughout, the 
apparatus being .so arranged that some |)arts 
can be thrown out of action while other parts 
are continuing the work. 

The ingenuity of chemists and of engineers 
has enabled manufacturers to increa.se the 
volume and enrich the illumination by the 
use of water-gas and of vapour from mineral 
oils. The combination of the.se two products 
is known as carbu retted water-gas, and it may 
be said without exaggeration that the pre¬ 
paration of this compound now enters very 
largely into the manufacture of ga.s. And .so 
long as the product is up to the Parliamentary 
standard of fifteen or sixteen s{K‘rm candles in 
illuminating power and is free from poisonous 
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vapour, there is, of course, no fraud in thus 
producing the illuminant. 

More than a hundred years ago Lavoisier 
showed that hydrogen and carbonic-oxide 
could be produced by passing steam through 
fiery hot coke, air being supplicnl at intervals 
to maintain the coke in a radiant glow. The 
hydrogen gas and carbonic-oxide mixed to¬ 
gether make the popularly called water-gas. 
Burnt alone, it is very Ivrt, but its illuminating 
power is slight ; it is, therefore, enriched 


incandescent gas and the immense use of 
gas for purposes of heating indicate that 
it will not yield without a struggle. 

The grounds of the great Gla.sgow Exhibi¬ 
tion in 1901 were radiant at night with a 
soft, white light, which cxjx:rts declared to 
be the perfection of artificial illumination on 
a large scale. The light was not electric, but 
was produced by gas ; it was used on the 
new high-pressure princij)le, and with incan- 


or “ carburetted ” by mingling it with 
gas made from mineral oil. The process 
consists essentially in passing the water- 
gas through receptacles called “ car¬ 
buretters ” containing intcn.sely hot 
bricks with the oil sprayed on them. 
Waste fat is used in some parts of the 
wf)rld as a source of oil gas. 

.So largely is this process employed 
that a firm in London has constructed 
suitable apparatus, for use in Great 
Britain and other parts of the world, 
capable altogether of proilucing the un¬ 
thinkable ejuantity of nearly 4o6.cxx),ooo 
cubic feet clailj'. Not only do mammoth 
concerns like the (ias Light and Cuke 
Company of London use it, but much 
smaller undertakings in different parts 
of the country, while it has made its 
way to .Shanghai, in China. 

Gas differs, however, very widely in 
price. The Gas Light and Coke Com¬ 



pany, for instance, which is .said to 
manufacture the brain-bcwilderiiig quantity 
of 22,000,000,000 cubic feet annually, charges 
3s. per thousand cubic feet—and this is a 
reduction from a previous charge; but the 
South Metropolitan, which is said to manu¬ 
facture little more than half that gigantic 


de.scent burners. Four of the Keith burners 
grouped in one lamp yielded a resplend¬ 
ent light ctjual to at least 1,200 .sperm 
candles, and quite threw into the shade the 
electric arc lamps by the water-chute, which 
were each supposed to be equal to l,000 


quantity, charges 2s. 3d., the same price 
which rules at Plymouth, while in .some 
place.s the cost is as high as 4s. 6d. 

The gas industry is, no doubt, still one 
of the great trades of the country. It is 
useless to quote figures, which may change 
from year to 'year, as to numbers of works 
in existence or the multitude of men employed ; 
but the round, familiar gas-holder may be 
seen almost everywhere. Has this large 
industry a future, or is it destined to decline ? 
No man can say. Electricity is a powerful 
rival; but the brilliant results of compressed 


candles. 

So successful, indeed, were the results that 
the authorities of the Turin ICxhibition in the 
following year decided to illuminate their 
grounds in a similar manner; and during the 
winter of 1901 -2 the south nave of the 
Crystal Palace at Sydenhain was made re¬ 
splendent by gas used on the same system. 

Intensified gas-lighting—that is, the high- 
pressure .system—was invented by M. Greyson, 
a Belgian gas engineer, in 1896; the incan¬ 
descent mantle gas-lighting having been 
invented by Banjn Welsbach, an Austrian, 
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about ten years previously. M. (ireyson 
introduced a burner which, by the use of gas 
at a high pressure, and consuming only the 
average ten feet per hour of the ordinary 
burner, drew five times its volume of air 
per hour into the combustion; and using 
with it an incandescent mantle he obtained 
an immensely increased light, equal to that 
of more than 300 sperm candles. 

This is the es.scntial principle. But for 
the satisfactory working of this principle it 
is necessary to increase the pressure of the 
gas about four times more than that at which 
it is usually found in the mains; and his 
method of comjjre.ssing the gas was not in 
practice very succe.s.sful. 

Se\cral other plans were suggested; and 
one of the most satisfactoiy- was the auto¬ 


matic compre.ssor, introduced by Mr. James 
Keith, C.E.—the actual inventor Ixjing, we 
believe, his .son, Mr. George Keith—and it 
was their metluxl by which the very beautiful 
results were obtained at Glasgow and Turin. 
A suitable burner is also a necessity; but into 
the battle of the burners we need not enter. 

'I'hus, while the opening years of the 
nineteenth century .saw the gradual adoption 
of gas as an illuminating agent, the opening 
)'ear.s of the twentieth century behold a 
remarkable development of its power and 
re.sources. A soft, white light Ijeams fn)m 
its best burners, and multitudes of persf)ns 
use its flame as a fuel. Striving to hold its 
own, it seems more efificient than ever in 
diffusing light and warmth, and so .sui)pl)dng 
two of the great needs of mankind. 

I*'. M. IIoLMlvS. 
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THE MANUFACTURE OF 

T is not necessary for the purposes of the 
present article to enter into a h^n^r 
detailed history of the biscuit and 
the cake, although such a task would, no 
doubt, be attended with considerable interest. 
Among the early Romans it was the custom 
to break a cake above a bride’s head as a 
token of good luck. This, however, was long 
before the custom of throwing rice, old 
shoes, and confetti after the bride. Cakes 


BISCUITS AND CAKES. 

on the basis of a calculation made by an 
authority in the matter, that there are about 
25,000 Iversons emploj-ed in the manufacture 
of biscuits and cake.s. The majority of the.se 
workers are, of course, attached to the leading 
firms. For instance, one house may have 
1,500 or 2.000 emi)loyee.s, whereas a much 
smaller manufacturer may lx: unable to 
cmphjy a hundred, or even a score. 

Most of the large firms have a night and a 



also performed an im|>ortant part in matri¬ 
monial separations. When a husband and 
wife decided to part, a cake would be 
broken in twain, each retaining a half, 
which, like rosemary, was “ fin* remembrance.” 
But in these practical and matter-of-fact days 
biscuits and cakes are produced and utilised 
only for consumption. 

It is not possible to lay down any 
specific figures in relation to this industr)*, 
for the simple reason that noixjdy appears 
to have thought it worth his while to compile 
a statistical work on the subject which .should 
be kept up to date and as a book of refer¬ 
ence. It is therefore only by comparison and 
computation that we can arrive at a repre¬ 
sentative aggregate. But it may be stated. 


flay staff, and machines are constantly going. 
It is the aim of the makers to get the biscuits 
into the hands--or mouths -of the public as 
soon after prcKluction as po.ssible. J^ractically 
speaking, they do not stock any gocxl.s, making 
one day what is rcfjuirefl for the next day's 
delivery. Anyone who has eaten a biscuit 
warm from the oven, and comjiared its flavour 
with the article which may ha\ e been stocked 
for some time by a grocer or cffiifectioner, 
will appreciate Ihi.s promptitude. 

It is propo.scd in the present article to trace 
the evolutitin of the bi.scuit, from the flour in 
sack to the completed and baked comestible. 
The manufacture of biscuits is an industry 
that has advanced with giant stride, and a 
commercial traveller who, thirty years ago, 
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had but two or three competitors to wrestle 
with, has to-day to reckon with between 
thirty and forty. It is interesting, in pass¬ 
ing, to note how the word “biscuit” has 
varied in the six:lling through the cen¬ 
turies. In the fourteenth it was written 
“besquitc”; in the fifteenth, “ bysquyte in 
the sixteenth, “bysket”; and in the eigh¬ 
teenth, “bisket.” The present method of 
spelling the word i.s, letter for letter, the 
.same as the French. The derivation 
of the word is clearly shown in its com- 



DOOGH COMING OUT OK THE MIXER. 


position — thus, “ bis,” twice, and “ cuit,” 
baked, or twice-baked—and has reference 
to the custom of doubly cooking biscuits 
which prevailed in the distant past, at a 
time when they were rcnderixl so bard as 
to ensure their keeping for a great length 
of time. 

F.very bi.scuit manufacturer with a trade of 
any dimensions must have plenty of storage 
room, in which to keep the various ingredients 
in bulk. Flour, sugar, butter, eggs, almonds, 
dried fruits, cs.sences, syrups, etc., all have to be 
received in lai^e quantities nearly every day. 
They arc, ho\vever, used directly, or soon 


after arrival. To all intents and purposes, it 
is a case of going in at one part of the build¬ 
ing raw, passing straight through and out, 
cooked, at another. Some articles are kept 
in a c<ild storage chamber, in which the tem¬ 
perature is eighteen degrees below freezing 
point. 

Various kinds of flour are u.scd for different 
kinds of biscuits. There is also an elaborate 
process of blending emploj’ecl. The flours 
are put into “ hopjx'rs,” and during a single 
journey down and up again they are blended, 
mixed, sifted, and pass into a sack ready 
for use. The sifting is necessary not only 
on behalf of the consumer, but of the 
manufacturer also. Any foreign substance 
contained in the flour might not alone be 
detrimental to the flavour of the biscuit, 
but render a large stock unsaleable. 

Pure butter is u.sed for the rich class of 
biscuits, and lard for the plainer kinds. Both 
are broken and beaten uj), the more easily to 
be manipulated, h'ggs are also broken, turned 
into a large metal cup, and beaten up: 
almonds are blanched first b)- machinery, and 
finished by hand. The various ingredients, 
all having been duly weighed, arc thrown into 
huge mixers, where they are thoroughly in¬ 
corporated, and the dough kneaded. 

When the dough is taken out cjf the 
mi.xer, in a bulky and sticky mass, it 
is dusted with flour, and passed through 
vari»ius rolling machines or brakes, by 
•means of which it is flattened out to the 
required thickness for the biscuits, 'riius, 
in long sheets or ribbons, it pa.s.ses along 
to be dealt with by the bi.scuit-cutting 
machine. This machine is fitted with 
rollers, endle.ss webbing, a series of cutters 
on lop, and carries beneath a procession 
of metal trays, 'I'here are men to feed and 
relieve the machine. One man introduces 
into the machine a length of dough, which 
is carried along on the webbing, beneath 
the cutters, for the biscuit shapes to be 
stamped out. The ribbon then divides, the 
waste rising on to a roller and being carried 
into a receptacle; at the same time the 
unbaked biscuits pass through underneath, 
and are dropped automatically on to the 
metal trays, which synchronise in their move¬ 
ment .so as to receive the rows of biscuits 
from the cutters. 
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The popular biscuit known as the 
“ Colonial ”—a long, straight biscuit, grooved 
on top—differs somewhat from other biscuits 
in the process of manufacture. In this in¬ 
stance the dough is forced through numerous 
ajKirturcs, in which are a number of metal 
protuberances, and these form the grooves 
as the dough passes through. The latter 
comes through in long strips, and is subse¬ 
quently cut into shorter lengths, and laid 
upon tra\ s in the manner already de.scribed. 

The traj’s, on which are the raw biscuits, 
are taken off the machine and straightway 
placed in the o\en. ’I'hc latter is fitted 


with endless chains, upon which the trays 
repose, passing slow’ly through the oven, 
and being baked on the way. By the time 
they have arrived at the exit door they 
are baked to a nicety. The trays are taken 
from the oven, the biscuits removed into 
wooden receptacles, and placed on, racks to 
cool. It is one continuous operation? The 
progress of the biscuits through the oven is 
exactly timed, the period varying, of course, 
with different biscuits. 

This method of baking is almost universally 
adopted, although there are different tyjjes 
of oven. One consists of a roomy chamber, 
in which is a kind of huge paddle-wheel, the 
biscuit trays beipg carri^ round the circum¬ 


ference, the process of feeding and relieving 
constantly going on through a long, narrow 
aperture in front. The wheel is timed to 
pause at the o{)ening sufficiently long to 
allow of so many trays being taken off 
and so many put on. Then on its way 
again. One revolution of the wheel bakes 
the biscuits. There are also hand ov'ens 
and hand-made biscuits. This form of 
labour becomes necessary on account of the 
delicate composition of the bi.scuit, which 
would be entirely spoiled if dealt with 
by machinery. The work looks childishly 
simple, yet is very difficult, taking .se\'eral 
years in which to attain proficiency. Any 
inexperienced person attempting the task 
would be doomed to complete failure. 

An interesting proce.s.s is the making of 
the small cakes known as Fairy cakes. A 

large tray, fitted with 
metal cups, passes 
under a scries of 
feeders, which auto¬ 
matically drop the 
wet ingredients, in 
the form of “ dabs,” 
into the cups. The 
tray then passes on 
to the oven. I'he 
cleaning of the metal 
cups, prior to receiv- 
-ing the ingredients, 
is done automatically, 
and is also interesting. 
A number of circular 
“rubbers,” which 
e.xactly fit the cups, 
are kept constantly and rapidly revolving. A 
tray of cups is held against the rubbers— 
one rubber to each cup—and in a trice the 
whole have been thoroughly cleansed. It is 
a wonderful time-.saving contrivance. 

We now come to the wafer making, 
which is a very interesting branch of the 
industry. A large circular chamber, heated 
by gas, is fitted with a .series of large 
metal moulds. The liquid i.s poured into 
the latter, stamped with the name and 
pattern, and cooked in one revolution of 
the chamber. Twenty-four wafers are made 
in one operation, the sheet being subsequently 
divided up into single wafers, either by 
hand or by a cutting machine, also in one 
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ofjcration. After the wafers are cut they arc 
ejected at the rear of the machine, where 
a number of ^irls are ready to receiv<- and 
pack them. Another kind of wafer, known as 
the “Cornet,” is fashioned in the form of a 
hollow cone. It is newer than the plain tablet, 
which is not now so popular. The imple¬ 
ments and process of manufacture of this are 
curious. 'I'he stove is the same as in the ca.se 
of the other wafers, but in the bottom half of 
the moulds is a scries of conical apertures, 
havinjf small holes ;it the bottom to admit 
air ; the top half of the mould is fitted with .i 
corres[)ondinjj .series of conical protuberances 
made to fit almost flu.sh 
The liquid injjfredients are 
contained in a metal reser¬ 
voir, in the floor of which 
arc a number of small jets, 
one tcj each aperture of 
the mould, and so arranged 
that they may be brought 
immediately over them. 

Thus, by means of uni¬ 
form pressure, all 
the jets are made 
to eject into the 
apertures an equally 
di.stributed quantity 
of liquid. The reser¬ 
voir is then removed, 
the mould . closed 
down,and sent round 
14 


los 

the stove, re¬ 
appearing at the 
mouth with the 
wafer-s cooked. 

Another very 
interesting de¬ 
partment is that 
in which the icing 
is done. Biscuits 
with fancy de- 
•signs in sugar on 
top are famili.ir 
to most |X:ople, 
but possibly verj' 
few are aware of 
the method by 
which the eflect 
is produced. It 
is done almost entirely by hand, and 
almost e.vdusively by girl.s. No doubt 
the latter are .selecteil for the work on 
nccount of their cleftne.ss and lightne-ss of 
touch. The icing sug.ir is contained in a small 
can\as bag which tajjers to a narrow neck, 
and is fitted with a metal perforated end. 
The biscuits are s])read out on a bench; 
the girl takes the icing bag in her right 
hand, and by applying .slight pressure 
forces the contents through the perforations 
at the end, which adhere in a fancy design 
to the top of the biscuit. Then there is plain 
icing, h'or this a kind of artist’s palette knife 
is dipper! in the liriuid, and lightly i)a.s.sed 
over the top of the biscuit. 
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'I'licrc is not much to add concerning; cakes, 
the manufacture of which is practically em¬ 
bodied in. or attendant upon, the manufacture 
of biscuits. J'he processes are much the 
.same ujj tf» the dou;4h sta^e, when they go 
their different \\a\‘.s, biscuits to the nulling and 
cutting machines, cakes to the tins. 1 he 
most popular cakes are those which arc called 
“ slabs,” which arc sub.sec]uently cut into 
weflges or, slices b\'the retailer. In connec- 
ti.m with this deiJartment, large (juantities 
of lemon, orange, and citron ])eel are dealt 
with in their raw .state, and j)reserved by 
special proce.sse.s. Wedding cakes occupy a 
department of their own, but a recital of 
their methods of manufacture would partake 
largely of a repetition of the above. 'I'he 
Cf>mponent ingredients are richer, anrl the 
icing more elaborate; albeit full-blown roses 
and graceful scrolls ma\’ be formed while 
)-ou wait. 

There are hundreds of different kinds of 
bi.scuits and cakes, and new ones are con¬ 
stantly being put on the market. Certain 
biscuits, such as the ” Osb.^rnc,” “ Oswego,” 


“ Milk.” ” (iinger Nut,” “ Lunch,” etc., have a 
well established demand, but the public arc 
ever looking for new forms, and will .some¬ 
times unwittingly welcome an old friend in a 
new' guise. Fresh ideas for bi.scuits, both as 
regards shajje and form and blending of 
flavours, arc constantl>' being tried. 'fhe 
leading firms, who.se names are household 
words, work well together. Among the be^t 
known may be mentioned Messrs. Peek, 
Frcan and Co., Limited, at who.se manu¬ 
factory our ijhotographs were specially taken 
ft)r the purposes of this article. 

Tliis company’s establishment at Ber- 
mond.sey covers three anrl a half acres of 
ground, where between t, yew and i.Soo people 
are emplo)'ed. In one of the romns there 
is a large mi.ver which during the I'rancaj- 
Clcrman War was kept busy turning out 
huge ([uantities of bi.scuits for the relief 
of I’aris. It is stated that 700 tons were 
despatched in a single day, being part of 
upwards of ten million pounds of biscuits 
suj)plied by the firm for the purpo.se within 
a fortnight. H. L. Ad.V.m. 
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A LTIIOUCiII the enfjinc-drivcr is the most 
L familiar of objects, l)esi(les bcin.ij one 
of the most responsible servants of 
tlie public it is possible to imagine, the 
ordinary tra\eller has but the vaguest idea 
concerning his training and duties ; while 
of his life off the fout]>latc he may be written 
down entirely ignorant. In this i)aper we 
purpose dealing with every interesting jjhase 
of the engineman’s career—the term “engine- 
man ” including not only drivers and firemen, 
but all who move and hiive their being among 
locomotives—and,since practice varies slightly 
with different companies, care has been 
exercised t(3 treat the subject in as represent¬ 
ative a manner as possible. 

The engineman commences his career as a 
cleaner, and the candidate for footplatehonours 
must have attained sixteen years of age. 
Many cr)m]>anies enforce a height standard 
for cleaners, viz, that the latter must .stand 
S ft. 4in. ; while all insist uprm a medical 
examination and sight testing operation. 
The term “cleaner” explains Itself. Directly 
the engine is cold the cleaners, who u.sually 
work in gangs of four, the senior of them 


being know n as the chargeinan cleaner, get 
to work. The)' first rough-wipe the ma¬ 
chinery, which is mostly covered with oil, and 
with the oil)- waste, after the)- have rlone 
everything else, clean the wheels. Of course, 
particular attention must be paid l(» the 
cleaning of the machinery ; and, in order 
to .stimulate vigilance, a suitable reward is 
given for the discovery of aii)’ flaw. 'I'he 
.satisfact(jry completion of th.e cleaners’ job 
is certifietl b)' the chargeman cleaner 
When a cleaner has served three tu- four 
years he beei>mcs a fitter’s assistant. 

Every running-shed lias a staff of fitters, 
presided over by a foreman-fitter, who carry 
out ordinary re]iairs. Therefore, whilst 
.serving a short apprenticcshi|) with the 
fitters, the young engineman is able to pick 
lip .some technical knowledge of tlie ma¬ 
chinery, with which he is already familiar 
by .sight. The next stej) is that of shunting 
fireman, which jx'rmits him to mount the 
footplate for the first time in an official 
cajjacity. His little engine, however, is only 
employed about the yard, darting, hither 
and thither in quest of truck.s, marshalling 
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the latter when caught, and, in sliort, doing 
the scullion’s work for the leviathans of the 
road. 

Having become a qualified fireman, the 
engincman i.s promoted to be what is termed 
a thiid-class one, who.se duties are confined 
to engines working local, or “ box,” goods 
trains on branch lines, »>r to tho.se employed 
in “ banking,” that is, a.s,sisting goods trains 
from behind when ascending inclines. The 
rank above the la.st-named is second-cla.ss 
fireman, who works on main-line goods 
trains; after which comes first-class fireman, 
or fireman of pa.s.senger train.s, whether they 
lx: .slow, lf)cal, or expres.s. A fir.st-cla.ss 
fireman is also understood to be capable of 
taking charge of an engine in emergency, 
having by now pas.sed an examination for 
the purpose. In course of time the first- 
class fireman commences his career as an 
engine-driver from the bottom of the driver’s 
ladder, that is, either in charge of a shunting 
engine or as an engine-turner. The latter 
post means that he meets and takes over 
the goods and passenger locomotixes on 
entering the running-.shed at the end of a 
trip, and remains in charge as driver whilst 
they shunt, turn round on the turn-table, 
coal, and steam gently into the shed to be 
stabled for the night. It must be explained 
that engines tiibal at the end of a journey, 


both in order that a ver)' 
dirty operation may be 
accomplished before the 
engine is cleaned up pre¬ 
paratory to its next trip, 
and to avoid delays on 
going out in the morning. 

J laving .served his time 
as shunting-driver, pilot- 
man, or engine-turner, the 
engincman is promoted in 
turn to the po.st.s of third- 
cla.s.s driver, working local 
goods trains; second-class 
driver, working main-line 
goods trains; and first- 
class driver, employed on 
pas.senger trtains exclu¬ 
sively. Concerning the 
latter, a point to be em¬ 
phasised is that there is 
no difference in rank or 
pay between him who drives the "crack” 
express and the driver of the slowest and 
most obscure branch-line passenger train. 
Most persons have an idea—and it i.s a very 
natural one—that the drixers of the fast or 
long-distance e.xpress trains are better jjakl 
than the remainder of confreres-, xvhereas 
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the former are only picked men, forminjf the 
cnyine-drivers’ guard corps, .so to speak, and 
receiving no extras save the honour and 
glory. A man, however, who has attained 
the rank of .second-class driver need not 
.seek promotion ; he may, if he prefers it, 
remaiii where he is, in charge of goods trains. 
As a matter of fact, a man in the higher 
grade of goods train driving will make more 
money than is possible in the case of 
passenger train driving ; but, on the other 
hand, his hours will be much longer, and his 
work altogether of a more arduous and less 
interesting de.scription. On Hritish railways 


liefore a man becomes a first-cla.s.s fire¬ 
man he has to pass an examination in 
the mechanical working of the locomotive, 
which examination becomes harder and 
more searching as he pa.sse.s through the 
different grades of driver. Every incenti\e 
to study is olTered by the authorities in 
the shaix; of placing working models at 
the disposal of the men. But the officials 
who examine him are not satisfied with 
theoretical knowledge alone; they require 
convincing that, if anything goes wrong, 
he is in possession of sufficient practical 
exi)eriencc to locate the mischief, and even 


the rule «)l)tain.s 
that the .same men 
- -- both driver and 
fireman—are kept to 
the .same engines in 
the passenger and 
long main-line goods 
services. On all the 
great American and 
Continental nwls, 
however, the sy''tem 
of “ first in first out " 
has been adopted, which means that 
engines are sent out from the .shed 
in the order in which they come in, 
and the men take whichever locomotive 
happens to fall to their lot. 

Before describing the routine of duty 
peculiar to an engine-driver, the education 
of enginemen, by means of periodical 
e.xaminations, must be explained. \\ hen a 
lad wishes to qualif)' for third-class fireman 
he must be able to read and write; and at 
this stage also the sight te.st is of a rigorous 
character. The danger of colour blindness 
in the case of signals is guarded again.st by 
showing him a tray full of skeins of wool 
of all shades of colour. The c.xami.ner picks 
out a skein,, and the candidate has to match 
it from among the heap. I’urthcr, the 
latter has to be able to read lettered cards 
at stated distances. 'I'he examination for 
sight is repeated at eveiy' rung of the ladder 
till the engineman rises to second-class 
driver; it then takes place periodically, the 
interval between each varying with different 
companies—with the Great Western a driver 
over sixty years of age is e.xamined evciy'^ 
year—till he retires. 
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effect repairs, as far as the tools placed at 
his dispo.sal enable him to do so. 

The driver and fireman come on duty 
together, usually at 6 a.m., having been called 
at their homes an hour or so previously by 
call-boys attached to the running-.shed. At 
the time office each signs on, aiifl the driver 
receives his keys, which open the tool bunkers 
on the tender and the padlock round the fire- 
irons. The)' then proceed to the running-shed 
office, where the driver signs a book certifying 
that he has read the notices there display ed. 
These notices refer to permanent-way works 
in progress; warning him if single-line 
working is in operation Ijetween any two 
point.s, if the relaying of the track is proceeding 
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elsewhere, or if the repair of bridges, cros.sin{f- 
gates, track-troughs, signal posts, etc., at 
certain specified points demands a sharp look¬ 
out, together with a reduction of speed. 
Needle.ss to point out, very .serious accidents 
might happen were not tliesc notices carefully 
.scanned. The board, however, also contains 
notices of a different kind, .'is, for instance : 
“ Complaint is made of ashes being thrown 
from engines on to the point rods and signal 
wires at Mugby Junction. This practice 
must cea.se at once.” 

'file driver next proceeds to the stores, 
wheic he obtains a .supply of oil and waste, 
the amount of the former being booked to 
him, for he is allowed i lb. of waste per week 
merely to clean his hands. Generally he 
recei\es three different kinds of oil, namel)’, 
rape oil for machinery, :i thicker oil for the 
cylinders, and paraffin or |jetroleum for the 
gauge and head lamps. At the stores also 
are issued to him the di.scs, if an)’, carried 
in front of the locomotive, to notify the 
destination of the train. Meanwhile, the 
fireman has gone to another part of the shed 
to obtain a supply of dry sand heated by 
special furnaces. After this the two men 
repair to their engine, which they find cRaled, 
cleaned, repaired, and already making steam. 
Mere it must be explained that, about three 
or four hours before the engine is required, 
a bar boy comes along with a torch-lamp, 
.steel broom, and fire-bo.x lifter, and enters 
the fire-box to clean it of clinkers and to 
re-arrange the bars. After him follows, the 
fire-lighter, carrying on hi.s shoulder a shovel 


of live coal, with 
which he starts 
the fire ; while, till 
the driver arrives, 
the same man 
looks after the 
engine occasion- 
all)', to .see that it 
is making steam 
properly. 

When on the 
footplate the first 
thing that retiuires 
the driver's atten¬ 
tion is the level of 
the water in the 
gauge glass. 11 c 
must ascertain whether the level as it appears 
shows correctly the height of the water w ilhin 
the boiler by opening the lower cock. On 
being satisfied that the boiler is safe, the 
engine must be examined over a pit, the loco¬ 
motive itself being placed in such a position 
that every part of it may be inspectcrl without 
having the machinery mo\ed. The dri\er 
then descends and carefullv oils all bearings. 



RUSHING PAST A STATION. 



RAILWAY KNGINEMRN A^’D THEIR WORK. 


Ill 


sli<le bans, eccentrics, etc., paying .special 
attention to the crank-a.\le, or “bijr end," 
for the latter he cannot s^et at when on the 
road. When the e.xamination of machinery 
has been finished underneath, the fireman 
mn^t open the ash-[>an door, so that the 
tlriver can inspect the a.sh-pan. The latter 
should be nicely raked out, and the fire bright 
and free from clinkers. 

The engine is then taken out into the 
yard, wliere it fills up with water; while, 
before starting off to pick up 
his train, tlie driver mu.st see 
that the coal on the tender is 
not stacked too high, and that 
it and the bunkers, fire-irons, and 
tools which are carried on the 
latter are so placed that they 
will not fall off when the engine 


inconvenient arrangement. However, the 
North-Western Company have long arranged 
their engine gear so that the driver can take 
up his position on the “ near" side ; and with 
the new engines of the London and South- 
Western Uailway the gear has licen transferred 
to what may be termed the pro|)er .side. The 
regulations direct that the driver must keep 
a good look-out all the time the engine is 
in motion, and the fireman must do the same 
when he is not necessarily othcrwi.se engaged. 




A noons i-oco.MonvK iikino havilkd 
SHuns. 

is in motion. On coupling on to his tram, 
the driver must ascertain from the guard 
what number of vehicles arc behind hirn, 
so that he may know^ hovv to work his 
engine with economy, and e.'cercise due cart- 
in descending gradients. 

Once started, the driver must stand m ms 
proper place u[)on the footplate, so .is to e 
able to command the regulator, the reversing 
gear, and the brake handle. It is a relic o 
the old coaching days that still keeps these 
apparatu.s, and consequently the fJ^iver, on 
the “ off," or right-hand, side of the footplate, 
which, since trains run on the left, am t e 
signals and the station platforms are placed 
on that side of the track, is manifestly ai 
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THK NEXT way’s TKU’. 

.\s a driver must ])os.sess 
intimate acquaintance with the 
road over which he travels 
meaning not only the ma/e of 
signals and si<lings, but its 
varving gradients as well, it 
stands to reason that his 
INTO THK jnurniv- area is restricted. In 
fact, it is this vvhich accounts 
for the engines belonging to each run¬ 
ning-shed being grouped with their drivers 
and firemen in .sep.arate links or gangs. 
As a rule, where passenger engines are 
concerned, the link.s arc .so arr.mged as to 
tiermit of the engines returning to their 
.sheds and the men to their home.s the saine 
ni.dit 'Fhc engines of main-line goof.s 
train.s, however, travel farther afield, nccc-s- 
silating what are tcrmcil “double home trips. 

For example, a man living at Westbourne 
Park takes a train down to Swan.sca, sleeps 
there and returns home the next day. Mo.st 
companies firovide excellent lodging houses 
at the principal junctions for enginemcn 
engaged on double-trip job.s—those of the 
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Nortli-Westcrn Company being regular hotels; 
while, if this is not done, as is the case on 
the Great Western system, the rule is to 
furnish men with a list of approved lodgings, 
and to allow them is. 6d. fjcr night, or, in the 
event of their going to a strange place, 2s. 6d. 
for each of the first three nights they spend 
there. In ordinarj' circumstances a drixer, 
on arriving at his destination, takes his engine 
to the shed, turns it, fills up with water, and 
then rc.sts until it is time for him to start home 
again ; but neither he nor his fireman may 
leax'e their engine xx'ithout special permission. 
On his return home the driver hands over 
his engine to a turner, after which he goes 
to the running-shed office, where he makes 
out his returns for the day, reixirts any ir¬ 
regularity that may have occurred, and enter-s 
in a book kefit for the purpo.se what repairs 
he thinks necessary. Here also he learns 
at what hour he comes on duty again. A 
driver has a different time with a train 
practically every day, in order to equalise 
turns and give him [ilenty of rest in between. 
Leaving the,, slied office, the driver proceeds 


to the time office, where he signs off, and 
hands in his key.s. 

The duties of the engine-turner have already 
been explained; but it should be added 
that it is he who takes the engine to coal, 
the amount received being booked to the 
driver. 

A few lines must now be devoted t<j the 
stair of a running-shed, which is officered 
by a foreman, a foreman-fitter, and several 
inspectors, the latter being responsible that 
the men and engines arc ready to leave at 
the right hour and in a fit state. The staff 
itself con.sists of a number of .skilled workmen, 
copper and brass smiths, etc., for executing 
repairs ; while in addition to the cleaners there 
are tubc-clcaners, bfiiler-xvashcrs, lighters-up, 
and .sand-men. The four last-named arc 
as often as not enginemen who have failed 
to continue a footplate career owing to 
defective eyesight or inability to obtain a 
driver’s certificate. Every engine is washed 
out once a week. Previous to this operation 
the smoke-box has been cleaned and perfectly 
cleared of ashes, so that the wash-out plugs 
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can be easily taken out, and that there may 
not be any ashes to be washed into the tubes. 
The engine is then taken into a shed and 
placed over a pit, the leaden wash-out plugs 
removed, and the washers-out tackle the 
boiler with a hydrant. After this all the 
glands have to be re-packed, tubes cleaned, 
and ash-pan and dain|)er put right. The 
driver has to attend during the ojieration 
which is finally passed by the shed-foreman,’ 
and for doing .so he receives a full day’s 
pay. 

The ma.Ninuim pay of a driver is 8.s. {jer 
day, that of a fireman, Ss. Knginemen work 
ten hours iwr daj-, with overtime and .Sunday 
work paid for at the rate of eight hours per 
day. The earnings of a first-class driver 
average well’over per week, tho.se of a 
fireman .£'1 less, but the former can .also 
earn a subsPintial (juartcriy premium for 
•saving of coal and oil. The post of driver 
is not the highest an cngincman can rise 
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men they employ; and, indeed, it is their 
constant study to maintain the most cordial 
and friendly relations with them. Main- 
c.xcelient free pen.sion .schemes have been 
bev i.sed for enginemen, notably that of the 
I-ondon and .South-Western Companv. who 
{five one at sixty-five, also at sixty y^ars of 
age, if the man’s health fails, provided he 
has been , twenty-five years in the company’s 
smice. It only remains to arid that the 
hfc of engine-driving has in recent j-ear.s 
undergone great changes for the better. In 
the improvements of engines, in personal 
comforts, and in reduction of working hours 
locomotive enginemen may find much upon 
which to congratulate themselves. 

II. G.- Arcuku. 
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THE CUTLERY INDUSTRY. 


T HKRE are one or two interesting features 
about the great cutlery industry of 
Sheffield which distinguish it from 
almost every other trade or craft carried on 
in the British Isles. Its antiquity everybody 
knows of. but still more singular is the fact 
that it is even now to a great extent carried on 



by methods e-xactly similar to those in vogue 
three or four centuries ago. 

The indu.strial revolution of the nineteenth 
century, which sub-stituted machinery for 
hand labour, and made the factory system 
everywhere predominant, scarcely touched the 
cutlery trade. Only in one or two of the 
processes involved in the making of a,pocket 
or table knife have mechanical contrivances 
been successfully or largely introduced. 

The .Sheffield grinder, his clothing smeared 
with " wheclswarf,” sitting before his whirring 
stone, still bestrides his “ horse ” in the .same 
way as did his predecessor in the days of 
Good Queen Bess, and in holding the blade 
to the stone he u.ses just such a rude liamlle, 
fi)rmcd of a deft twig, as suggested itself 


to the earliest cutlers who carried on the.i* 
handicraft by the side of some woodland 
brook, in the days when machinery was 
unknown, and when in Roche Abbey or 
Beauchief Abbey, not .so far away, the monks 
were jjainfully illuminating their beautiful 
missals. Nor has the forger changed his 
methods one iota. 

Time, of course, has wrought many changes 
in the acce.ssories of the trade. The grind¬ 
stones are now run by steam, and in some 
ca.scs even by gas, although there arc still 
a few' of the old-fashioned water-power shojjs 
on the streams which find their way into 
the Dtm near .Sheffield. The popular tradi¬ 
tion that Sheffield is the original home of 
the cutlery trade is incorrect. Cutlery was 
first made in London ; but we find it flourish¬ 
ing at an early period, before the days of 
Chaucer, in the district round about .Sheffield, 
known as llallamshire. The tran.sfercncc 
occurred probably when the injii industry 
left Kent and Sussex, its original home, 
for the Midlands and the North, so as Ut 
be near the coalfields. l’'n)m Chaucer’s day 
down to very recent times the forges and 
grinding “wheels”--as the .shops containing 
grindstones are termed—were scattered about 
a wide area on the banks of every convenient 
stream. It was the introduction of railwirys 
and the growth «>f (jther manufactures which 
caused the modern city of Sheffield to grow 
uf) as the nucleus of the commercial activity 
of the district. 

Although the last few years have witncs.scd 
some developments in the rapid production 
of cutlery, it is a fact that the best knives 
are still made throughout by hand. In 
Sheffield, “cutlery” means any tool having 
a cutting edge, but for the purpose of this 
article we .shall only sfjeak of pocket and 
domestic cutlery. In the manufacture of a 
first-class pocket or table knife the .services 
of a number of workmen, .skilled in very 
different way.s, arc called into play. 

In the first place, a good knife must be 
made from refined steel made of the very 
purest Swedish iron ore. The forging of 
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cutlery is ;i trade to itself, and in former 
daj's each workman had a forjfc at his own 
cottat;e door, and, hein^r p;ijfi jjy .. piece,” 

Ik; was one of the most independent of 
artisans. We shall .see as we go along that the 
peculiar feature which formerly characterised 
the manufacture of cutlery, and which still 
to a great e.xtent survives, is its dependence 
ui)on a number of independent craftsmen or 
small employers having their own workshops 
and recei\ ing their reniunerati«>n b>- “ piece.” 

1 t)-dciy there are a few' modern, large, and 
self-contained cutlery factories in the city, 
but we dcjubt whether there is one where 
the cutlery .sold is produced entirely on the 
preinise.s. 

But let us return to the forger, with whom 
the making of the knife begin.s. 

.Starting with a bar of steel made from 
best .Swi;dish iron and rolled to a convenient 
width and thickness at one of the rolling mills 
in .Sheflield which pre[>are metal f.ir the 
sarious trades, by a .series of quick blows 
with his hammer the craftsman forms a rough 
.semblance (jf a blade; the work being 
performed at a “ hearth ” or furnace similar 
t(» that of the ordinary village .smithy. Hut 
b}’ far the most delicate and imiiortant part 
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of the w'ork is that of hardening or tempering, 
upon which the cutting ])ower of the instru¬ 
ment depends. .V sharp, durable edge is 
everything to a knife, and indifferent 
hardening will destroy the very best steel, 
llartlcning is accompli.shc<l by heating the 
blade and plunging it suddenlv into water 
or oil. If the blade is heated to an extreme 
temijcrature the edge will be as brittle as 
glass, and liable to snap, while if the tempera¬ 
ture be too low it will be tix) .soft to cut. I'he 
workman has iK)lhing to guide him c.xcept 
the tint of the hot metal, assisted by his 
experience. The univcr.sal plan is to produce 
a too high temper at the first operation, and 
to let it down by one or more heats and 
cooling.;. The superior properties of Sheffield 
cutlery is believed to be largely due to the 
.softness and peculiar pro|)erty of the water 
u.sed for hardening. It is also a tradition 
that the more the water is u.sed for the 
purpo.se the better arc the results, and it is 
.said that many i)f the tanks have not been 
emi)tred for a great number of years. 

Ten and j)ocket knife blades are made 
wholly of steel, but in table cutlery the tang 
or .shank and the bolster (the raiseil portion 
between the blade and handle) consists of 
iron, which the forger welds to the .steel 
blade. 
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After the forjjcr conies the turn of the 
grinder. We have slated how the grinding 
“ wheels ” were formerly to be found 
dotted along the banks of local streams. 
A modern grinding “ wheel ” is quite a 
different affair, being usually a company 
undertaking, in which steam power is 
provided for a considerable number of set.s 
of grindstones, the actual users of which 
work independently of one another and 
pay a rent to the company for the facilities 
provided. These grinders are, in fact, small 
employers, or “ little 
mesters,” to use the 
vernacular phrase: they 
undertake to supply 
one or more cutlery 
firms with ground 
blades, and pay men 
and boys by piece to 
do the work. Only a 
few cutler)' firms grind 
on their own premises. 

The blades, having 
been ground, are then 
lapped, glazed, and 
polished on emery and 
other stones, and taken 
to the cutler, who.se 
duty it is to put the 
parts together and turn 
out a finished knife. 


I'he branch of the 
trade nece.ssitating the 
most skill is that of 
the pen and pocket 
knife cutler. Many 
)ears of expe'-ience, 
a c c o m p a n i e d by 
artistic taste, a correct 
eve, and nice judg¬ 
ment, are essential for 
the putting together 
of a high-class article. 
His parts consist ot 
blades, spring.s, lining.s, 
pins, and any special 
articles which may be 
wanted - such as cork¬ 
screws, cigar-holders, 
buttonhooks, prickers, 
etc. Except in the 
case of the vei')' largest 
firms these articles arc produced from outside 
the factor)', each forming a se])arate trade. 
There are old craftsmen whd have made 
nothing all their lives but corkscrews, springs, 
or .some one of the other articles mentioned. 
The ijatterns of jjen and pocket knives made 
in Sheffield numter more than to,cxX), and 
the prices range from qd. to five guineas 
each. 

The making-uj) of table knives is a more 
simple affair. Many kinds of material are used 
for the scales of .spring cutlery and the hafts 
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of tabic knives—ivory, bone, wood, sta^ horn, 
buffalo horn, ox horn, niothcr-o’-ijcarl shell, 
tortoiseshell, celluhjid, etc.—the cutting and 
]irep:iration of which furnishes ein[)l»>yinent 
(or several different clas.ses of workmen and 
small emphjyers. Haftin^' material dealers 
buy their ivoiy and sla^ horn at the auctions 
held quarterly at Antwerp, London, and 
Liverpool. It is then cut up into handles 
aiul scales and .sold to the cutlery manu¬ 
facturers. 'Three or four of the latter, 
howe\er, also attend 
the .sales, and sui)ply 
Ihcir own require¬ 
ments direct. 

The most largely 
used haftin^' material 
to-day is celluloid— 
a manufactured 
article closely rc- 
.scmblino ivory and 
\astl}' cheaper, and, 
althouj^h not equal to 
its natural prototype, 
it is very nice to look 
at, and wears well. 

Ivory itself is likely 
to become more anti 
more a luxury, secin,q 
that the advance of 
civili.sati( )n threatens 
“ my lord the ele¬ 
phant ” with fjradual 
extinction, and the 
supply of other 
haftinjj materials is 
also contracting throut^h the same cause. 

Machinery has lately come into u.se in 
the manufacture of .second-rate cutlery. 
Table kni\c.s arc now forged by the goffing 
hammer—a small steam hammer which 
deli\ers blows at a great speed, so as to 
imitate as nearly as possible the Avork of 
a hand forcer. 'There is also another 

c> 

process by Avhich blades arc “ flied,” or 
.stam[)ed out of a sheet of metal; but these 
“ flied ” blades arc inferior even to the gofled 
ones, through lack of the hammering, which 
has a beneficial effect on the wearing quality 
of the steel by closing its fibre.s. Although 
blades can be prf)duced rapidly and cheaply 
by these means, there is no doubt that the 
cheapest table knife in the long run i.s the 


hand-forged blade, haftetl in best African 
ivory, which, if taken care of, may be handed 
down from generation to generation, and 
last piactically for ever. At the present 
time a plant (jf American machinery for 
forging, grinding, glazing, and finishing table 
knives entirely by machinery i.s being worked 
b)' a .syndicate, but only meagre support 
has been given to the venture at prc.sent 
It would ajjpear that the conservatism of 
the Uritish public is a more .serious bar t») 

progress in indu.strial 
methods than the 
much talked of con¬ 
servatism of the 
manufacturcr.s. It is 
m<!st difficult to sell 
in a c h i n e - m a d e 
cutlery, simply be¬ 
cause the shape and 
apjK'arancc of the 
articles appear 
strange. 

The. typical Shef¬ 
field sci.ssor is made 
in the same form as 
it alw.'iys was—the 
blade, shank, and 
bf)W, or ring, being 
fijrged out of one 
piece of steel. In 
the ca.se of larger 
sci.s.sors, however, the 
blade is forged on tt) 
a shank and bow of 
common steel, so 
saving expen.se. The Uermans, using a lower 
grade of steel, stamp out the complete scis.sor, 
blade, shank, and bow; and they have in 
recent }’eai.s .secured the bulk of the world’s 
trade so far as cheap sci.s.sor.s are concerned. 
Many German scis.sors are made and used in 
Sheffield il.selfand lately scissors drop-forged 
in Germany from Sheffield steel are imported 
in large quantities and fini.shed.in .Sheffield, 
on account of the scarcity of local forgers. 
Many pefiple l<if)k upon the .scissons trade 
of Sheffield as a dying industry, and, owing 
to the small number ol apprentices now 
entering it, the means of production are 
rlwindling in an alarming way. 1 he fancy 
work on .sci.ssors is tione by means of filing, 
which fifty to a hundred years ago was a 
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vc'iy notable art in Sheffield. All .sorts of pen, this lucrative connection was anniliilated. 
pretty desijjns, such as inonoj^rams, with /Ml that Sheffield e.\'i>orls to .America now 
dec(jrative enj^raviii'; of flowers or birds, is a few high-class, c.xpensive pocket knives, 
were carved (Jii the bow and shank ; and of a kind so little in denxand that it is not 
for exhibition purpo.ses a workman would worth the while of the Yankee' maker, with 
sometimes spend four months ornamenting his peculiar methods of production, to tackle, 
one pair of scissors in this wax’, the value 'I'he discovery of holloxx' griiuling by the 
of the fini.shed article lieing one hundred Germans about thirty years ago rex'olutioni.sed 
pounds or more. The delicate tracer)’ of tlie razor trade. It was .some time before 
some of the.se patterns resembled lace. With the .Sheffield manufacturers appreciated the 
the decline of fancy work for ladies of title significance of the new departure, and xvhen 
elaborate scissors have practically gone out, they did for a long time they bouglit holkjxv- 
but such little ornamentation as remains in ground raz«)rs from Germany, and in .sf)me 
vogue is still done by hand filing. cases imported German grinders to teach 

The razor is another important item of the trade. The Germans introduced nexv 
cutlery which .Sheffield still .supjjlics to all and improved proces.scs of polishing and 
parts of the world, except America. Until burni.shing superior to our oxxn, and they 
the passing of the McKinley tariff, about are .still regarded as leading the xvay in the 
txx’cnty years ago, America was a great matter of holloxx’-ground razors—though this 
customer for .Sheffield razors as well as other is more tradition than an) thing else, inas- 
clas.scs of cutlery. Indeed, it is said that much as Sheffield can noxv turn out an 
a greater proportion of peojfle shaxe in article of this cla.ss equal to anything on 
America than in any other part of the world ; the market. In this branch of the cutlery 
and the effect upon the Sheffield manu- trade, also, the scarcity of apprentices con- 
facturers of the Act referred to may lx; stitutes a .serious danger. Razors arq forged 
imagined when, by a single stroke of the and ground in a similar manner to knives 
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and scissors, except that the concavity in 
hc>llow-ground blades is made by holding' 
the blade lengthwise to the st<ine instead of 
crosswise. 

Sheffield has a monopoly of the cutlery 
trade of the United Kingdom, and it is 
probably no exaggeration tt> say that up to 
tuentv years ago Sheffield manufactured 
cutlery for the world. The passing of the 
McKinley Act robbed her in a moment of 
practically the wlude American trade, the 
United States from that time beginning to 
supply their own ret],uiremcnts. Of late years 
Ciermany has been a keen rival both in 
hhiglish anrl foreign markets, and a consider¬ 
able cpiantity t)f cutlery is now made in 
.Austria, Sweden, and Switzerland, while 
rortugal and Russia are the latest com- 
])etitors to enter the field. Remarkable 
instances might be given of the value of 
cutlery trade marks, due to the fact that it 
is impossible for the inexpert buyer to teh 
g(a>d cutlery from bad. Hence, if a really 
good knife is wanted, it is better to buy 
one bearing the mark of some firm of repute. 
A good tleal of the foreign machine-made 
cutlery is of inferior quality. 

It must be admitted that serious dangers 
threaten the supremacy of Sheffield in her 
oldest manufacture. The trade suffers from 
the want of mechanical progress, and from 


the .survival of antiquated method.s which 
tend to check enterpri.se. Some indication 
has lx*en given of the way in which the 
trade is split up amongst the “ little mesters,” 
and, although many firms have recently put 
themselves into a positi(,)n to manufacture 
cutlery on more modern lines, the ill effects 
arising from lack of co-onlination arc not 
altogether outgrown. The system of piece¬ 
work which still obtains is in many wav’s 
remarkable; even in a factory cutlers will pay 
rent for the place where the)’ work, with some¬ 
thing for materials, light, and fires, receiving 
so much per gro.s.s for the articles they jnit 
together. They are not w'orkinen in the ordin¬ 
ary .sen.se, and this unusual relationshi]) makes 
it difficult in .some cases to apply the regula¬ 
tions of the Factory Acts. The most serious 
danger menacing the trade is, h(jwevcr, the 
want of a proper successioi^ of skilled workmen. 

It is in the most highly skilled branchc.s, 
such as the making-up of pocket cutlery, that 
there is the greatest shrinkage in the supply 
of workmen. That the position is .some¬ 
what .serious may oc .seen from the .simple 
fact that although the W'orld’s reciuirements 
have grown enormously there are actually 
fewer people engaged in the manufacture 
of cutlery in Sheffield to-day than at any 
time during the last hundred years, and the 
means of jiroduction arc undoubtedly less. 

John Wuhakkr. 
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BARGE 

OTEPPING 
O forward, 
slowly 
and steadil}’, 
and scarce 
qu ickeninjjf 
his pace, even 
when the 
whip cracks 
like a pistol- 
s h o t near 
him, an old 
horse plods 
med i tatively 
on the canal 
tow - path. 
He is hauling 
behind him a heavily laden barge which 
seems almost to glide over the water by its 
own volition, for sometimes the tow-rope 
hangs quite loosely between its gaily painted 
post in front and the old horse on the path. 

At the stern of the barge, near the little 
chimney from which light smoke is fljing, 
stands a healthy and comely woman with a 
child in her arms, and on shore, beside her 
father, not far from the horse, trots ci little 
girl. 

Here they all are, the bargee and his 
family, living on their barge, and conveying at 
the rate of about three miles an hour a heavy 
load of bricks to the heart of mighty London. 

Look in the little cabin at the stern of the 
boat, near which the gorjd woman is .standing. 
Your first impres.sion would probably be of 
bright blue and red colours. A very gaudily 
depicted Windsor Castle might strike your 
eye from the wooden panelling, then a soldier 
in .startling uniform, anon a mermaicl, and 
then, perchance, a peacock in more brilliant 
dress than ever Dame Nature designed in her 
'jnost lavish mood.s. Bargee and his family 
evidently like bright colours. 

But a cheery stove beams red and warm 
close to the hatchway door—a stove shaped 
something like an egg, its upper part narrow¬ 
ing to the pipe which rise.s as a chithney 
without Beyond the stove extends a set of 
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cupboards, and opposite, on the right hand 
as we enter, stretches a broad .seat on which 
a bell can be spread at night; in front of u.s, 
at the end of the cabin, between the cup¬ 
boards and the broad scat, projects a smaller 
seat, where probably the chubby children 
may rest their healthy limbs. 

A bright brass lamp, polished to shine like 
gold, gleams near the stove, a few cooking 
utensils hang here and there, and a small 
clock ticks loudly, making—like some persons 
—great noise for such a little thing. 

The cabin is the bargee’s home, and it 
reminds us of the tiny kitchen of a well-kept 
cottage, with, of course, certain characteristic 
difference.s, due to the fact that it is built on 
a floating craft. In spite of apparent tlis- 
advantages, the bargee, as a rule, prefers hi.s 
home and his life t<j a London lodging. And 
it is doubtful if he is unwise in his preference, 
for really his cabin, with the fresh air he can 
alwa3's obtain outside, is surely better than 
many a city slum. 

In fine iVeather the life of a bargee is, 
no doubt, plea.sant enough, as he glides 
smoothly through the quiet country, bathed 
in the bright sunshine and the fresh air, and 
surrounded by the song of birds. But his life 
has other aspects, as when he vo)'ages through 
a dreary manufacturing or mining di.strict, 
when rains fall heavily and the wind is cruel, 
when snow lies thick on the tow-path, and 
ice hampers or blocks entirely the passage of 
his boat. Yet the liking of bargee for his 
calling is genuine enough. 

There are varieties of bargees as of other 
folk, and not all of them may present the 
picture just described. The tendency in these 
day.s is for a number of barges to be owned 
by one firm, and some of the proprietors will 
not jjermit women and children on their 
boats, only unmarried men or widowers are 
employed, or, should a man have a wife and 
young family, they must dwell ashore. On 
the other hand, sorne large barge-owners 
permit the wive.s and families to dwell on the 
boats, subject to the regulations of the law; 
and barges may stUl be found which are 
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owned by the biir^^ee' himself. The lej;al 
regulations, pa.ssed in 1877 and amended in 
1884, only permit a man and his wife and 
two children to inhabit a cabin of a certain 
.size; but some barges are fitted with two 
cabins, one fore and aft. Further, the sani¬ 
tary inspector anrl the " Sclnxil Board man,’ 
as the bargees call him, are abroad, and the 
bo.it children have to attend school like their 
fellows on shore. Si »mc difference has thus been 
caused in the u.sc of canal boats as dwellings 
and fewer women and children are to be found 
•xboard than a comparcatively few years ago 
It is difficult to give an accurate idea of the 
iverage earnings of canal-boatmen, because 
they are paid so different!)- Some, no 
doubt, receive a weekly wage but others aie 
remuncratetl by a fee for the trip, and others 
at a rate per ton according to the merchandise 
they carry. Bad weather involving a stop¬ 
page of their craft would inflict .serious loss on 
these latter, should the masters not make 
them some allowance. Perhap.s an estimate 
of from eighteen to twenty-five .shillings 
weekly wtiuld not be far wrong as an aver¬ 
age. I wiving is cheap for the bargee, esijccially 
if he uses the boat as a dwelling A man 
owning his own barge and horse might do 
fairly well if he were thrifty and business-like, 
and it would appear that there are worse 
callings, and certainly more unhealthy trades, 
than that of an inland boatman. 


But, perhaps, many ijcrsons ma)- be sur¬ 
prised to learn th.at the conveyance t)f freight 
b\' barges, on inland waterwax s, still forms 
a somewhat large industry in the United 
Kingdom ; they ma)- have thought that the 
lailways had killed the traffic. Such is not 
(juite the case. For a time, undoubtedly, the 
prosperity of canals was greatl)- checked by 
railways, but about 1878-80 it began to 
revive, and. in the opinion of some among us, 
the barge industr)- is likely to increase rather 
than diminish. 

Quite an army of men are employed, 
estimated to be about a humlred thousand in 
number ; nearly four thousand miles of canals 
and inland navigations are open for trade, 
while about forty million tons of freight are 
conveyed in the course of the year. In fact, 
.so complete is the system that you could float 
from Iwondon to Liverpool on inland water¬ 
ways, and as far back as 1836, there was, it is 
said no place in England south of Durham 
that could be found fifteen miles fiotn a canal 
or navigable river. 

This statement may possibly have been an 
exaggeration, but the system was, and still 
is, very extensive. Some of those old canals 
have, no doubt, been allowed to run dry; 
others, again, have been converted into rail- 
way.s—about 120 miles, it is said, altogether; 
but there still exi.sts a great network of inland 
navigation in the country, an important centre 
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of which, so far as ILii^Mand is concerned, may 
be found at liirminjrham. Here several 
waterwaxs meet and a canal reservoir is 
maintained. 

The frei^jht cotne^'ed on ihe.se inland navi¬ 
gations, including navigable rivers, is, as may 
be .suppo.sed, heavy and bulky ; such as brick.s, 
ore, coal, and lime, .straw, .sand, and manure. 
At Paddington Rasin, where the (iratid 
Junction Ganal may be .said to end, j-ou 
may .see man)- exami)lc.s of this water-borne 
rnerch.andi.se. Here is a .sailing-barge, with 
tall mast and picturesque brown .sail, which 
has \»)yage(l uj) the 'Phames, and entering the 
Regent’s Canal through Limehou.se Dock, has 
been towed through London until it rests at 
this wharf. Its cargo is a load of broken 
cockle-shells for powdering the gravel paths 
of H) de Park. 

Ne.s't to this vessel lie half a dozen or 
so toaing barges which ha\e brought heav\' 
loads of bricks frcjin the country ; vonder 
lie a fleet which will transport refu.se from 
dust-carts out of the town; hard bv are 
waiting other barges to float away with 
street .swce|)ing.s aiifl .stable-manure to be 
used on the land. 

Xot long since, .salt used to be brought 
to London by barge, but the .salt wharf at 
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Paddington now appears to ha\e p.a.ssed 
into other hands. On the 'Phames you 
vvould find cargoes of cl.ax^ probably from 
1 oole in Dorsetshire, floating quietly up to 
the I’ottcries at I^ambeth. 'Phe clay may 
Ixj brought by vessels to the docks far 
down the river, and then be Ijorne by 
lighters or barges higher up the .stream; 
but barges are also built to sail the sea, 
and the barge it.self may ha\e conveyed 
the raw material nnmd the coast to the 
place of manufacture. (ila.s.s Ijottles from 
the Continent have often been conveyed to 
this country b)’ sea-going barges. Those 
brown sails, looking .so picture.sque at the 
mf>uth of the 1 hames, are not outspread for 
the river alone. 

A characteristic feature of a freight barge, 
either with or without .sails, is of course 
that it is a flat-bottomed boat very .suitable 
for conv.exing hea\y and bulky gtiod.s, if 
sjxced be no object. In canals where sails 
are unavailable, the barge is still usually 
towed along b)’ a horse walking gravely 
on the tow-path iieside the water; but 
steam has made its appearance on the quiet 
inland waterway as elsewhere, and trains 
of brlrges may be .seen tugged along on 
other inland waters as wel as on the 
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Thiunes. When a horse tows ahaijj two 
craft, one behind the other, the second is 
called, in canal langnaj^e, a “ inonkc)’ ” bar^^c. 
'I'he horse indeed, as a rule, still holds its 
own on the low-iiath ; and dotted at intervals 
on the canal banks stand shanties or stables, 
often in connection with a public-house, 
where Dobbin may be installed for the 
ni^ht at the modest charge of fourixjnce. 
This fee pays for the shelter and the bed 
on which the animal may rejjose its weary 
limbs. Not far distant the barj^e is moored 
out of the passaj;e-way, and the bartjee and 
his family, havinjr obtained such food and 
drink as they may require from the inn. 


no fewer than ftjrty-five locks by which the 
canal surmounts the rising ground. Then 
the barge finds itself on the high level: but 
before vei)’ long meets with seven other 
locks to enable it to descend again with 
safety to a lower plane. The first 
lock out of London is at Cowley, 
near Uxbridge, and the time oc¬ 
cupied by a barge in passing from 
London to 'I'ring is al^out 
two day.s. It is clear, there¬ 
fore, that perishable goods 
would not form suitable 
freight, but for heavy freight 
such as bricks and timber, or 
for bulky merchandise such 
as straw »)r manure, the barge offers a very 
suitable and, no doubt, very cheap means 
of conveyance. 

The two great waterwaj's out of ]..ondon 
arc, of course, the 'I'hames running eastward 
and the (jrand Junction tending north-west, 
rhe rhaines communicates with several 
other waterways at intervals and running 
north and south ; it also joins the Severn 
by canal. The longest canal tunnel in 
England—known as the Sapperton -is, it 
may be .said, in parenthesis, on the Thames 
and Severn. It is over n,ooo feet in length. 
Horses ttre not uscvl for haulage here, but 
the men push the barges through. 


retire to their 
cabin, shut their 
door, and sleep 
as soundly and as 
comfortably as 
their countrymen 
ashi^re. 

The slovvnc.ss of 
barge traffic is not 
altogether due to 
its motor power 
being chiefly 
haulage by horses. 
Passing through 
the numerous locks 
adds greatly to the 
delay. Thus, be¬ 
tween Paddington 
and Tring — a 
distance of .some 
thirty - tvv'o miles 
by rail—there are 
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Tlie Grand Junction communicates with 
North and East London by means of the 
Regent's Canal, and entering the Thames 
at Litnehouse; but it also joins the royal 
river aj^ain about ele\'cn miles west of 
London, through tlie Brent at BrentwocxI. 
As it pa.sscs on tf) the north-west it throws 
out branches to Aylesbury and to Bucking¬ 
ham, and loses itself finally in the Union, 
leading to Leicester, and the Birmingham, 
which not only leads to the metropolis of 
the Midlands but to a number of other 


through the wires overhead; but though 
this .system would quicken the pace on 
stretches of water free from locks, it would 
not obviate the delay occa.sioned by passing 
through these necessary works. 

It would seem that travel f>n our inland 
waterway.s must be comparatively sl< 9 w ; but 
that is no reason for their neglect. The)’ 
carry much heavy freight now, and could 
convey tnore, especially if a uniform gauge 
of lock and canal could be adopted. Canals 



its way to the Bridgwater Canal and to 
Liverpool. 

From the Mersc)* the Livcr|X)ol and Leeds 
Canal takes its wa)’, and at Leeds joins the 
Aire and Calder, which communicates with 
the Ouse and Hull. These two, tliercfore, 
form a waterway acro-ss northern I'.ngland, 
just as the (irand Junction, Birmingham and 
Grand Trunk form a north-^\e.stcrly, and 
the Grand Junction, Union, and the rivcis 
Soar and Trent form a northerly navigable 
line through the country. 

Suggestions have been made that electric 
wires should be stretched above the canals, 
and electric motors being fitted to the 
barges, they .sht>uld travel somewhat a ter 
the fashion of electric tram-cars, empowered 


tension in England did not occur until the 
latter half of the eighteenth century. The neotl 
for more efficient communication between 
various parts of the country became keenly 
realised, and the development was largely due 
to the skill of James Brindley and the energ)' 
of the Duke of Hridgwatcr. It was about 
that time that the greater part, fit least, of 
the Kngli.sh canal .system came inK. e.vi.st- 
ence. For a hundred years or more the 
patient horse and the long and hca\y btjat 
have formed a picture in the j)caceful 
c()untrv-.sidc: and in .spite of all changes 
the barge still glides on quietly and uncon¬ 
cernedly, forming with its master and 
mi.stress a feature in the many-sided life of 
Okl England. 


F. M. Holmes. 
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THE MANUFACTURE OF WOOLLEN AND WORSTED. 


I T may safely be said tliat every inhabitant 
of these islands—however ragged his 
habiliments—has si^me wool on his 
back. Among all pc(.)ples living in temperate 
climates, the wearing (jf wool fabrics of some 
sort is indeed practically universal. The first 
fibre ever woven into cloth was jjrobabl)' 
goat’s hair or the W(x)l of the primitive 
iiKJuntain sheep, and the term “ spinster ” 
carries us back to the time when it was the 
part of every maiden to hold the distaff and 
spin the yarn from which the clothing of the 
family w<as to be woven. 

liefore the advent of the kjcomotive there 


were two high roads from Ix)ndon to Scotland. 
They correspond pretty closely to the cast 
coast and west coast railway routes of 
to-da\', the one passing through Doncaster 
and V'ork, the other through Warrington and 
Preston. Within the parallelogram formed 
by these four towns—roughly si.xty miles by 
thirty—very nearly the whole of the t«o 
great textile indu.stries is carried on. The 
great Pennine chain running north and south 
divides the, counties of York and Lanca.stcr, 
and cuts this limited area into tw’o fairly 
equal portions, the Lancashire side bejng 
given u|> to cotton, the eastern or Yorkshire 
half mainly to w'ool. 

It is a land of high moorlands 
and rushing streams, and its 
people have many of the 
strenuous characteristics of 
hillmen all the world over. 
Leeds, Bradford, llalifa.x, 
Huddcrsfickl, Wakefield, Hatley, 
Dewsbury, Keighley are all 
large and important tow’iis, 
almost united into one vast city 
by .smaller towns and villages 
innumerable, every one of them 
engaged in some branch or 
other of the wool industry. 
According to the report of the 
(’hief Inspector of I'actorics for 
1889, the number of persons 
emplo)’ed in the woollen and 
worsted industries was 297,053, 
of whom nearly 168,000 were 
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females. I’his return, of cour.se, lakes no 
acc(Uiiit of tile iniinciisc nuiiiber of persons 
engaged in the handling and transport of 
the raw material, in the collection, packing, 
and distribution of the mainifaclurcd article, 
or in catering for the maniftjld wants of 
the workers themselves. Altogether the 
population dependent upon wool for a liveli¬ 
hood cannot be far short of three millions. 

It is estimated that the value of the wool 
worked up in one year is not less than 
.1^33,000,000, and that in the course of its 
progress to the shelves of the tailor and 
draper it is increased in value between three 
and four fold. Whence comes this vast mass 
i>f material ? 

A hundred )ears ago we were dependent 
almost entirely upon our own sheep. There 
are nearly 27 million sheep in Ureat Britain, 
and the weight of one year’s clip of their wool 
is about 140,000,000 lb., of which 
one-sixth is sent aw.iy in the raw 
state. W'e import, in addition, 
for consumption here .some 
400,000,000 lb. of wool, mohair,' 
alpaca, camel’s hair, and goat’s 
hair. The great bulk (jf it 
comes from Australia, New 
Zealand, and South Africa ; but 
a considerable portion, perhaps 
20 per cent., comes from the 
River Plate, .Asia Minor, the hill 
country of Nt)rth India, and 
even 'I'ibet. 

The great marts for imported 
wool are London and Liverpool, 
anrl periodical auction sales are 
heUl in both places, which are 
attended by biu'ers not only 
from A’’orkshire, but from I'rance, Germany, 
Belgium, and even the United State.s, Of 
late years some of the largest u.sers .send out 
their own buyers to purchase at sales in the 
colonie.s. The sale room in the Wool Ex¬ 
change, in Coleman Street, London, during 
the progress of one of the six series of .sales 
held there annually, prc.sents an interesting 
and exciting .scene. As many as twelve 
thousand bales of wool, averaging 400 lb. 
in weight each, and worth from ten to 
twenty pounds a bale, are disposed of 
by auction at one sitting of two c»r three 
hour<^ and the sales go on day after day, 


•sometimes for three weeks at a stretch. The 
merchants who deal in the home-grown wool 
are called wookstaplcrs, and they cither go 
round to the farmers and- haggle with them 
ab(Hit the price, or attend the annual wool 
fairs in the wcxjl-growing counties of iMiglatul 
and Scotland. Mo.st of the Iri.sh wool is 
collected by dealers, and finds its w.'iy either 
to Dublin, for .sale there, or direct to Bradford 


and Halifax, where the whole bu.sines.s, .so 
far as this country is concerned, is finally 
focussed. 

A generation ago the spinner bought the 
wool'and combed or carded it himself, and 
in what is called the woollen branch of the 
trade this is still a common practice, but the 
tendcnc>' of late years has been to specialise 
the various proce.sscs. Very much of the 
wool which comes to us Is, in the first 
instance, bought by top-makers. On arriving 
at the top-maker’s warehouse the bales are cut 
ofjen. The w'f>ol, which has been tightly 
compressed perhaps for six or nine months, 
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PREl^AKIX(i THE WOOI.. 


is shaken out, fleece by fleece, and divided 
into “sorts,” the best of the fleece lx:in<( 
thrown into one basket, the skirtings— i.c. 
llie parts about the neck and legs of the 
.sheep—into another, and so on. But there 
are many different cla.sscs of wool. 1'he long 
and lustrous staple of the pure Lincoln breed 
differs from the short, dull, soft South Down 


as the coat of a polar bear does from that of 
a chinchilla. The pure merino ilecce from, 
the Riverina of New South Wales differs 
almost as widely from the strong l^eicester 
cnxss-bred from New Zealand. Ivach cla.ss 
—and there are many intermediate grades— 
has characteristics which render it suitable 
for most varied purposes. 'I'he wool which is 
used for the Loiion Jack at the 
ship’s masthead would never do for 
an infant’s chri.stoning robe or the 
green cloth of a billiard table. 
Hence there is very little admixture 
of classes, the object of .sorting Ixiing 
to .separate, the {jualities. There is, 
however, a very broad division marie 
between combing and carding wool.s. 
A lady in combing her hair hokl.s 
a portion of it in one hand, holding 
the comb in the other. Wool which 
is too short to be held by the “nip 
of the combing machine must Ixr 
carded. This dividing line closely 
corresponds with that which separ¬ 
ates the worsted and the woollen 
manufactures. Worsted goods are 
made from the long or combed 
wool, woollens from the short and 
carded wool.s. 

. When the .sorting has been done 
the w'ool goes to the comber. It 
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the manufacture of 

must first be scoured. All umvashed fleeces 
carry a considerable amount of the volk 
or natural jrrea.se of the animal, and .some 
Australian and .South American wools 
contain as much as 6o per cent, of sand, 
dirt, and j;rea.se. I'he washinjr i.s effected 
by machinery in what is called a “bowl,” 
thoupjh it bears no re.semblance to that 
useful d<jme.stic vessel. The washbowl is a 
lonjr, deep iron trouj,rh, in which the wo..! 
is immersed in a bath or “ .sud ” of hot water 


WOOIXEN AND WORSTED. 

to be combed oj- carded, as the case 
may be. 

The combinjj machine i.s one of the 
marvels of mechanical invention, and it has 
•several forin.s. but the type which has finally 
been adopted in this country is known as the 
|rrc<it circle comb. It con.sists of a larjre bra.ss 
riiijr. about four feet in diameter, in which the 
.steel pins of the comb arc set in concentric 
circles, the strongest teeth on the outer rinjr, 
the tme.st on the inner, there beinti usually 



and .soap, being slowly pa.sscd from one end 
of the trough to the other by a series of 
reciprocating brass forks. The bowl has a 
false bottom, into which the sand and dirt 
settle by gravity. On emerging from the 
end of the bowl the wool - is squeezed 
between rollers, and usually at once pas.ses 
into a second bowl, where, of course, the 
water is cleaner, and often into a thin! 
and even a fourth. When it finally emerges 
it is pure and almost snow-white, though 
still carr}'ing many grass seeds, burrs, and 
other entanglcmcnt.s. After drying by 
.subjection in a closed chamber to the 
action of a stream of hot air, during which 
time it is being constantly to.sscd like 
the grass in a hay field, the wool is ready 
17 


four or five sucli rings. The pins or teeth of 
the comb, which revolves horizontally anrl 
very slowly, arc heated, and by an ingenious 
arrangement of fluted rollers the wool is 
gradually drawn through the teeth of the 
comb from the outside, coming away from 
the inner edge ahsolutcly free fr<im impurities 
and with every fibre laid parallel with its 
neighbour. The shortest of the wo<jI is left 
behind, and i.s automatically picked out of 
the teeth o( the coiiib before it receives a 
fresh supply of wool. This short stuff is 
called the noil, and the combed w(M)1 which 
comes off in a continuous rope is coiled 
up into a ball or “top.” ']’he top-maker, 
then, is one who buys w’ool, .sends it to 
be washed and combed, and then .sells the 
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product to the spinner, for \v^^oIll it is now 
ready. 

Spinninjj, the conversion of wool into a 
twisted thread or > arn, is accomplished in two 
different wa)'s-either by the spinnin}^ frame 
or jenny, as it was once called, or by the .self- 
actinjj mule. The latter is used only for very 
short fibres, such as cotton or the .shortest 
wools; and wool spun on the mule is called a 
woollen >’arn, whereas that spun on the frame 
is a worsted yarn, and each has a character 
of its own. In worsted spinning the thick 


spindle on the frame havinjij its own train of 
rollers. The full rovinjj bobbins are placed 
upon pegs above the r<.)llers, and a small 
bobbin or s[jool is put on to the .spinning 
spindle. When the machine is started, the 
roving jjas-ses between the revolving rollers 
and is finall)’ drawn out or “ draughted ” to 
the required fineness, and then the rapid 
revolution of the spindle gives the fibres a 
twist or spin, converting what was merely 
a few parallel fibres into a strong thread or 
yarn. As the process of spinning goes on. 



rope of combed top is first reduced in thick¬ 
ness and correspondingly increased in length 
by beijig passed through a .set of tlrawing 
machines. These draw out the staple by the 
simple device of p.as.sing it between pairs of 
fluted rollers, each successive pair running 
at a higher sijccd than the last, so that it 
emerges as ji thin thread, but still wi^h no 
more twist in it than will just .serve to hohl 
it together. In this form it is wound on to 
large wood bobbins, and it is then known as 
a roving. 

The spinning frame consists of a row of 
.several hunrlred spindles, all revolving at 
o.no uniformly high six'efl, and a corre.spond- 
ing set of rollers, partly of fluted steel' and 
partly of wood Co\ered with leather, each 


the yarn is wound on to the small bobbin on 
the .s[)indle, and wJien all the bobbins are 
filled the machine is stopped and a gang of 
little boys and girls quickly change the full 
bobbins for empty ones, the threads are all 
given a deft initial turn on the empty bobbins, 
and the machine is again ready to Imj startetl 
There is no more fascinating sight than 
to watch a gang of “doffers" go through 
these evolutions. 

In woollen spinning the .shortness of the 
fibre necessitates a somewhat different pre¬ 
liminary method for obtaining the roving, and 
the .spinning is acconipli.shed without any 
“ draught.” On the mule the spiiKllcs arc 
not fixed, but are carried on a long carriage, 
which can be run out from the stationary 
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part of the frame upon, which the roving 
bobbins are placed for a flistance of six or 
seven feet. When the machine is .started 
the carriage is run »)ut, each spindle drawing 
after it a length of the roving. Then, when 
the carriage has reached the limit of its 
traverse, the spindles, revolving with great 
rapidii) for a few seconds, impart the twist 
or spin to the whole length of thread which 
has been run fnit, and at the instant when the 
required spin has been obtained they stop, 
the carriage runs back to its former place, 
the boljhins on the spindle winding up the 
spun )'arn as tlie carriage returns. I'licn, of 
course, the c\ cle of operations is repeated. 

It will thus he gathered that in worsted 
spiiming the operation is a continuous one, 
whereas in mule spinning it is intermittent 
The one jiroduces a smorjth, round, regular 
yarn f)f great strength, all the fibres of which 
arc carefull}’ twisted parallel to one another; 
the other a yarn which has the fibres mi.xed 
up in an irregular fashion, with their ends 
sticking out like the hairs of a caterjiillar, but, 
for this very reason, giv ing a yarn of much 
softer " handle.” It is this vital difference in 
the method of spinning and in the result 
attained which con.stitutes the main di.slinc- 
tion between a worsterl cloth, such as a serge 
or corkscrew, and a woollen cloth, such as a 
Meltmi or .Amazon. 

It was the intrudiiction of the power-kK)m, 


scarcely more than a century ago, that led 
to the riivtous assemblies and mill burnings 
.so vividly depicted b)' Charlotte lirontc in 
“ .Shirley, ’ and more prosaically recorded 
by many less-known local historians. In 
[ji’inciple, how’ever, even the most elaborate 
loom of to-day differs but little from the 
simplest form of tlie loom u.scd by Mgyptians 
4 ,cxK) years ago. It is only, after all, an 
apjiaratus for cro.ssing threads under and over 
one another alternately, ami .so binding them 
that they shall not come loo.se again. 'I'hose 
threads which run through the whole length 
of the piece constitute the warp, those that 
cross it the weft. The warp threads are 
maintained in a slate of tension, ami when one 
half of them are lifted clear of the rest by an 
autfimatic arrangement, the bobbin of weft 
conlaineil in the shuttle is thrown across and 
between them. Then the position of the 
warp threads is reversed, the shuttle with the 
weft is thrtiwn back again, and so the process 
goes on until the piece is fini.shed. 

Tattern, or design, is obtained by varying 
the number of warp threads which are lifted 
at each “pick” of the shuttle, by changing 
the character or colour of the weft, and by 
a multitude of other devices which are too 
technical for description here. h'abrics in 
which the pattern is obtained by the use of 
coloured threads or by the admixture of silk 
threads are known as “ fancies,” those which 
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are woven and subsequent!)- dyed as “ plains," 
liiou^h the design may vary widely. liut 
whether plain or fancy, li^ht •)r heavy, wide 
or narrow, all cloth must after weaving be 
subjected to a variety of ojjeratinns all com- 
prehended in the useful term “ finishing." It 
must be cleansed from all impurities, it will 
be steamed, sccnired, milled, shrunk, stretched, 
raised, cropped, singed, pressed, and finally 
rolled into the perfect web ready for the 
merchant’s warehouse or the draper's counter, 
riie “ finish ” which it is desired to impart 
determines the way in which the cloth .shall 
be treated after it leaves the loom of the 
manufacturer, and no tw(^ kinds of material 
are dealt with in exactly the same way. 

Technical education, the improved taste of 


the people, anil the development of invention 
have brought about an immen.se improvement 
in the variety and beaut)’ of wtx>l textiles ; 
and the Education laws, by raising the age 
at which children may work in factories, 
are silently working an economic revolution 
which is regarded with some apprehension. 
I'or the .spinning mill child labour is held to 
be e.^sential, ver)’ much of the weaving is done 
b)' women, and in both these departments 
there is of late a marked decline in the 
numlx^Ts cmplo)’ed, while there is no coinpen- 
•sating increase in the employment of adult 
hands. There is consequently a fair field for 
the ingcniiitx' the inventor who w ill aim at 
making the .spinning machinery and the loom 
Automatic in their action. 

Arthur R. Bylks. 


T/ii' illitsrmtions tu'coin/><viyiii^^ /his arlule air from photoarafihs sfrcia/ly {aken Jor the fmpose at 
Messrs, jfohii J-osler and Sou's iiumii/ai /ory, Bradford. 
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BUTTER AND CHEESE MAKING. 


I IKK many oilier of our national in- 
^ (lustrics, (lairy-farininj; suffers from a 
keen foreijfii competition. A vast (juantity 
of butter is imported into this country, 
but in spite of this fact it is stated that 
considerably more than loo.ooo tons of butter 
are made annually in the British Isles. 

Butter making has, of course, a depart¬ 
ment by itself in the conduct of a dairy- 


farm. It is probable that an ;>.b-tract 
knowledge of the work is prett)’ geiuaal, but 
as many ingenious appliances have been 
introduced into the imlustry, a brief account 
of the ^•arif)us procc.s.se.s of manufacture 
should be of interest. 'I'he descrifition herein 
pre.sented is that of a .sy.stein in operation 
on a large farm, which is the centre of an 
extensive area of distribution. It may there- 
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fore serve, generally, as a tvoe of thp mo.,.. u 

other similar establishments^ to be found in it is thick enough to 

.he British Isles, ,„d which arTall ctit, S , tS, " T “T" 

cci .1 tub, washed, and put upon the revolving 

j^' ***"^ '* *" ^^tter-workcr. I he latter i.s a large wooden 
ess on the contrivance, proijelled by machinery, and an 
same lines, idea of its character may be gathered from 
Butler our illustration. The butter i.s placed on 
making a circular table, .sloping outwards, .and with 
doe.s not radiatin j corrugations ; immediately above 
require so this is a protruding cone of wood, also 
much work corrugated. The two work in opjjosite 
or detail as directions, and the butter between them i.s 
cheese, eftectively "worked.” When this is com- 
Mostdair)'- plete it is ready to be packed in whaLCvcr 
farmers form it is required. Where a quick distribu¬ 
tion takes 

~—- - place, it is 

i 111 mediately 
done up into 
1 -11). and 2-lh. 


l‘>oni the l)c- 
ginning to the 
end ■ the ma¬ 
terial is never 
once touched 
I by hand. 

I The above 
remarks apply 


does not 
require so 
much work 
or detail as 
cheese. 
Mostdair)'- 
farmers 
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consists of four different kinds, namely, < 
Cheshire, Cheddar, (iloiicestcr, and Stilton. ; 
Of these, the first two are by far the most \ 
popular, jiidj;ed from the amount consumed. ; 
It will be iKJticcd that all these cheeses dense i 
their names from the county or di.strict in 
which the}- are made. I hc first and third 
speak for themselses, and arc comprchensisel)- 
christened ; the .second is named after a \ illatre, 
Cheddar, in Somersetshire; and 
the last is from .Stilton, in 1 luntino- 
don.shirc. Althout(h all these pl.ices 
can claim to have initiated their . 
respective dietary industry, a lars^e 


cheese. Dexterous handling; of ingredients 
and implements is, of course, an important 
factor, but the (luestion of temperature 
appears Uj have a considerable bearing 
upon the subject, though experts differ on 
the point. Farmers have been known 
to produce good cheese under conditions, 
.so far as temperature is concerned, in direct 
contradiction to all recognised and acc(*i)ted 
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quantity of chce.se is imported into this 
countr)', placed on the market and .sold in 
the name of the home-made article. \ great 
deal of the cheese which is c<uisumcd in 
Great Britain as Cheddar or C'heshire is 
nothing of the kind, if locality counts for 
anything, but comes from America, Aus¬ 
tralia, or New Zealand. Of course, the 
process of manufacture may be imitated, but 
there is such a knack—a mysterious, intan¬ 
gible kind of skill in cheese making that 
one might justifiably question the capacity 
of the imitator, h'ven experienced British 
dairy-farmers arc at a loss to adequately 
explain what is the precise nature of the 
agency which conduces to a thoroughly good 


notions on the subject. But they could not 
explain how their .succe.ss came about. 

The jirincipal proces.ses of cheese making 
are much the same all through, but for the 
purpo.ses of illustration we will take the 
production of a Cheshire cheese, at Lea Hall 
Farm, Aldford. 

Here we have a typical Che.shire dairy-farm. 
Fvciything about the place is scrupulously 
clean. We follow' a consignment of milk 
into an apartment which contains a long 
cheese-vat on wheels. 'I'he vat is metal- 
lined, and there is a hollow' space all round, 
bctw'een the outside casing and the recep¬ 
tacle, which holds the milk. This is a 
hot-water chamber, used only in the cold 












wcnthcr. At the end is a bright metal 
union, attached to which are pipes riin- 
nin:4 off rit^ht and left, one passiiv^ throui^h 
a division wall into another apartment. A 
metal strainer is ti.'ced on to the side of the 
vat. throu;.rh which the milk is p.oured. Two 
kinds of milk are used — the perfectly 
sweet, aitd th.it which is “ on the turn,” 
the latter bein^ .added for the purpo.se of 
creating .acidity and aiding in the ri|)enin^ 
of the cheese. All the milk having been 
p )’ared in, renact and colouring are intru- 
d u:.'d. 'I'he former is mc.isurcd in a 
gr.iduatcd gla.ss, .and five ounces are used 
t ) 170 gallons of milk. The colouring is 
a dark-brown vegetable solution, and one 
an<l a half ounce.s are used in the s.nive 
q.i.aiitity of milk. The use of this ingredient 
in no Wtiy .affects the Ikavour of the cheese, 
nor improxes it beyond arlding the yellowish 
hue fainili.ar to most |)e )])le. ^'et without 
,t, or should the co! )ar be to > deep, the 
clieese would be rendered coinparati' e'y 
\a!ue!ess, or. at .all events, con.siderably 
reduced in x.iliuv 

I'he rennet causes the milk to co.agulate, 
and then ensues a jnajcess c^f separation, the 
curd settlin.g at the bottom and the whey 
rising to the lo|r. If the cheese is intended 
to be kept any length of time, the x .it will be 


kept heated to 90" or 94*'. If it is for quick 
sale, .and this generally happens in the cold 
xveather, the tem;jer.ature is reduced to, s.ay, 
85". Periodically it is stirred up for half 
an hour ,at a time, aiul xvhen the “ .setting 
together” takes place, it is broken with a 
cutter—an implement co;isij,ting of a series 
of long narroxv blades--for half an hour. 
In a few hours from the pouring in of 
tile milk, the xx hey is run off, di.sclosing the 
curd in a close layer at the bottom. It is 
then cut u]j into blocks or slabs, and sub¬ 
sequently broken up as small as possible xvith 
the li.ands. .Salt, which acts as a preservalixe, 
is nevt tliroxvn upon it, to tlie e.vtent of 
.*i lb. of salt to 20 lb. of curd, h'inallv, the 
curd is passe<i through a machine fitted 
with txx'o r.illcrs, in xxhich are roxvs of 
met.'il teeth. 'I'his breaks the curd up into 
xery small pieces, whicli are then pl.iced 
in circular perforated metal jars, caih one 
representing. a cheese, anti set near a 
flic, or in a cliecse oxen, to jireserxe the 
tciniieiMlure. After a fexv hours of tin’s treat¬ 
ment, during which the metal jars haxe been 
occasionally rexer.sed in position, the curtl 
is put into the presses. The material is 
placed in a small xv'xidcn lioojied barrel, 
lined xvith a cheese-cloth, and fastcnerl :it 
the top xvith a tin fillet. 'I'lie xveight brought 
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I. l-UTTING RENNET INTO THE MILK. 2. CUTTING THE CURDS. 

3 SAI.TING AND GRINDING THE CURDS. 4 . KILLING CHEESE TINS. 
5. TURNING A CHEESE IN'PRESSING HOUSE AND PU ITING IN PRESS. 
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to bear upon it is increased each day, till it 
finally reaches about half a ton. In four or 
five days the cheese is turned out. 

From the pre.s.ses the cheese is taken to a 
lift and carried to a store-room abin e, where 
it is laid out on the floor u|)on a bed of 
straw. In about a week from the time the 
makinjj be<,dns, the cheese is sometimes 
in the hands of the consumers. The 
factem visits a farm, and thnistin^ his tester 
into the various cheeses, decides on their 
fitness for the markets. If the surface is 
rouj^h, it is ripe and yood ; if, however, it 
presents a smooth appearance, like a piece 
of yellow .soap, it is too fresh, and must be 
kept a little lonjjcr, the work of ri|x;nin^ 
not having been sufficiently well done. It 
depends entirely on the a[)plication of acidity 
as to how lonp; it must or may be kept. 

Hut let us return for a moment to the 
whey. It ])a.sses through a pipe from the 
vat to a slate-lined tank in the floor of 
the :idjoinin<f chamber. i'he virtue in it is 
converted intcj butter, and the residue or 
^\aste is |)um]>ed, b\' means of steam power, 
a considerable distance to the pigt^ery, where 
it forms a delectable item of diet for the 
porcine j.'opulation. It requires very careful 
liandling to [iroducc good butter from whey, 
and only the e.xperienced and most skilful 
of dairy folk are entrusted with the work. 

The chce.se which is easiest of digestion is 
that which is old, dry, and crumbling, but it 
is not by any means a marketable article, 
'fhe most difficult to digest is that which is 
new and “clo.se.” Green 
in (’he.shire cheese is 
not desirable, although 
it is in Gorgonzola and 
Stilton. In the case of 
the last-named the 
rotting is encouraged 
by means of acidity, and 
by thrusting into it 
brass and copper 
skewers. In the making 
of it the curd is not 
broken up; nor, of 
course, is any colouring 
used. 'I'herc are large 
cheeses made \\'ith(jut 
colouring, but farmers 
prefer making the other 
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kind, for the sufficient rca.son that they are 
more marketable. 

It is estimated that from 130,000to 140,000 
tons of cheese are made in the Hritish Isles 
in a year, and 105,000 tons of butter. 'I'hc 
imports amount to over 126,000 tons a year. 
'I'he j’early imports of butter and margarine 
arc more than 200,000 tons. The busiest 
month for cheese making is May. 

A great deal of butter is made in the 
south-west of Ivngland, and also in Ireland. 
At Cappainorc, in Ireland, it is not at all 
unusual for as many as a hundred farmers 
to send their milk to one dairy, and it is a 
pretty .sight to see the 
milk being brought in. 
The carts, <lrawn by 
donkeys, are rlriven by 
peasant boys and girls, 
often without .shoes or 
stockings. 'I’he pr<j- 
ecssion of carts is .some¬ 
times a mile long. 'I'he 
milk is delivered at one 
side of the dairy and 
then weighed, and the 
cart goes round to the 
other side to take away 
.separated or skimmed 
milk, which is used for 
feeding calves. 

H, Iv. Adam. 



CORNER IN STORK-KOOM. A FACTOR 
TESTING CHEESE. 









140 


HOW PAPER IS MADE. 


I N the whole ranjjje of the industries few 
thinjfs are more arresting; than tlie trans¬ 
formations wrought in the process of 
making pa])er. The thought of dirty, unsightly 
rags, the mere refuse of another industry, being 
converted into paper smoother than cream, 
and almost as white as driven snow, is more 
marvellous than a gcjod many fairy stories. 
But even more wonderful is it to think 


.supplies of this material also began to sl'.ow 
signs of exhaustion ; and both in Spain and 
in Algiers the (jovernments felt it necessary 
to carry out investigations with a view to 
preventing its undue exploitation. As the 
years sped b)', and the demand for a cheap 
fjress continued to grow more urgent, manu¬ 
facturers were fr)rccd to cast about for 
.sotnething less costly than esparto; and in 



of anything .so frail and unsubstantial as 
paper being made out of hard, solid wood. 
Yet such is the fact: the sheets which to-day 
we see being delivered in the form of huge 
rolls at the newspaper ofTices in the neighbour¬ 
hood (jf Fleet Street, and which to-morrow 
morning we shall fiiul <in (jur breakfast tables, 
were but a few weeks ago growing as timber 
in the forests of Norway or of Canada! 

1 ho supply of rags Is, of course, not illimit¬ 
able, and as the activity of the printing press 
increased, about the middle of the nineteenth 
century, manufacturers w'cre glad tf) supple¬ 
ment it with esparto grass from Spain and 
from Northern Aliica, Before long' the 


the .seventies they found in wood the cheapest 
of all known substances for the making of 
paper. All three materials—rags, esparto, 
and timber—are now in u.se, either .singly 
or in combination. For the best kinds of 
paper, including hand-made paper and 
superior notC|)aper, linen and cotton rags 
still hold the pre-eminence. Esparto takes 
the second place, and from this it is that 
the majority of our better-class books are 
made. But the cheap newspaper press draw's 
its supplies almost exclusively from wood. 

If for a moment we glance back to 
the dawn of history we .shall find that we 
have rather less reason for priding ourselves 
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SHKnS WHKKK T}IK I'lILl* IS STOKKD, SITTINGIIOIIKNI-:. 

upon our superiority to our remote ancestors and delicate macliinery, so true in its con- 
than mij^ht at first be supposed. What struction, so nearly jwrfcct in operation, that 
does the very \v(jrd “ paper ”cf)mc from but it may almost be left to lf)ok after itself, 
from “ papj’rus,” the reed which the ancient In those days a sin<rle machine.’turninij out 
manufactured into a writin^j its thousand miles of paper in a week, ”;ets 
material? Even the conversion of wood into through as much work in four-and-twenty 
paper vv.is no discover)- of the nineteenth hours as wouUl have occupied an army of 
crntiirv'. In the dim and distant past the men for a year under the old conditions. 
(Innese, \\h(j plagiarised so 
m:iny thin.L(s besides, were able 
to make pa])er out of sprouts of 
b:imbo(3, and later they jjressed 
bark into the service, besides 
hemp and ra<;s and old fishinjf- 
nets. Yet no self-respect iiljj 
l)erson would say of these old 
paper-makers rvf far Cathav that 
cvcr\-thin^i> was fish that came 
t(j their nets! 

If, however, the ancients were 
able to make paper—of a sort— 
out of the same unprornisinjj 
thinj^s as we ourselves, we none 
the less have something of which 
we may vaunt ourselves. The 
raw materials are much the 
same, but how marvellously have 
the processes changed ! That 
which had to be done slowly 
and laboriou.sly by hand is now 
effected with almost inconceiv¬ 
able rapidity by com[)licated 
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That, the J’aper-making industry has of 
late years advanced by leaps and b<junds 
may "o without saying. In Kngland and 
Wales the number of paper-mills is 233, in 
Sc<;tland 59, in Ireland 8. Altogether, 
therefore, there arc some 300 mills in the 
United Kingdom engaged in the manufacture 
of pa|jer, and it is impossible to set any bounds 
to the development of this important industry. 
The counties in which the manufacture is 
most extensively carried on are Lancashire, 
which has forty-fo\ir paper-mills to its name; 
Kent, which has thirty ; and Yorkshire, which 
has twenty-seven. Between them these three 
counties have to their credit more than one- 
third of the total number of paper-mills in 
all Great Britain and Ireland. 'I'he Kentish 
mills include those of Messrs. Edw^ard Lloyd, 
Limited, at Sittingbourne, more generally 
known as the Dtiify Chromde mills; the Daily 
Telegraph mills at Dartford ; and the Tovil 
mills (near Dartford) and the Ilortoji Kirby 
mills (South Darenlh) of Messrs. A. 1 C. Reed 
and Co., who also own the Merton Abbey 
mills in Surrey and the Wycombe Marsh 
mills in Buckinghamshire. In another of 
the Home Counties, Hertfordshire, are the 


extensive mills of Messrs. John Dickinson and 
('o.—the Croxley mills, near Watha'd, to w'hich 
.some of our illustrations relate ; two t)thers at 
Hcmel Hemp.stead, and a fourth at King’s 
Langley. 

Multitudinous as are the u.ses to which 
paper is put, one is hardly prepared to find 
that there are at least eight}- different 
“sjrecics,” while of “varieties” the number is 
past counting. Besides w-riting paper and 
blotting pa{)er and printing paper, there is 
manifold paper and typewriting paper, tracing 
paper and draw'ing paper. Then—not to speak 
of the many kinds of brown paper, of which 
the production is enormous—there are [rapens 
for b.ank-notes and bills and cheques, for 
hosier}'^ and pins and needles, for collars and 
caps, for cigarettes and tobacco, ff)r butter 
and tea and groceries, for portmanteau boards 
and carf)et felt, for railway tickets, and for 
a host of other purposes, all of them made 
by more or less different proces.ses. 

'I'he wood from which, as I have said, the 
cheapest printing papers are made does 
not reach our manufacturers in its natural 
state, but in the form of what is known a.s 
pulp. So far, indeed, is it removed from 
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its original condition that no one not in the 
.secret, seeing a bale of wood-pulp, would 
ever guess that these flakes of what looks 
not unlike rough, thick cardboard were .once 
spruce firs—for this is the kind of tree which, 
owing to its fibrous nature, is most suitable 
for conv'ersion into paper. ]jy two quite 
different pn)cesses is the wood reduced to 



pulp unini.xed with any other material depends 
for its quality ujx>n the pn:)portion which 
the chemical bears to the mechanical pulp. 

To convey some idea of the process by 
which the pulp is converted into printing 
paper I cannot do better than give my im¬ 
pressions of a recent visit to the Sittingbourne 
mills of Me.ssrs. I'Mwarfl l.loyd, I.imitcd, 
whose courteous manager 
could not conceal a justifiable 
pride in the splendid ma¬ 
chinery which has, so to 
speak, grown up under his 
supervision. These niill-s, 
which turn out from forty to 
fifty thousand tons of pa[)er 
in the }'ear, mainly, thougli 
not e.xclusivcly, fur news¬ 
papers, are the largest in 
Europe; in size and output, 
indeed, they have but two 
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pulp—by mechanical pressure and friction 
on the one hand, by the action of sulphide 
of lime on the other. The.se two species of 
pulp, known respectively as mechanical and 
chemical pulp,have to be commingled together 
in the process of manufacture. I he chemical 
pulp it is which yields to paper its .strength, 
w'hile to the mechanical pulp it owes its 
substance and bulk ; and paper made of w'ood- 


rivals in the whole world, and them w'C 
must .seek in the T nited States, the land 
where c\crything runs big. 

For the manufacture of the wood-pulp 
Me.ssrs. Llo>’d have mills of their own at 
Hiincfos, in Norway, no great di.stancc from 
Christiania. Having been cut down, the trees 
are flung int<i the river above the Hiinefos 
Falls, and in this inexpensive fashion ar:^ 
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borne down-stream to the mills, wliere they 
are converted into pulp at the rale t>f 30,000 
tons (of pulp) a year. J^arj;e a-> it is, this 
quantity is not sufficient to feed the voraci(;us 
machines at SittinjTbournc, and the supply 
has to be supplemented from Canada. 

Whether the}’ come from Xor\vH}’or across 
the Atlantic, the bales, weiyhin^. about four 
hundred\vei}fht each, areunshii)peil at (Jueen- 
boroujjh and brouj^ht up the Medway in 
lif'htcrs or sailin^-barfres t(^ the wharve.s at 
Siltingbourne and there stored in huf^c sheds, 
to be used in the order in which the\’ are 
deposited, for the pulp, though it does not 
quick!}’ deteriorate, will not kcej) in first- 
class Condition indefinitely. Its treatment 
at Sittingbourne bey;ins on the “beating’' 
floi.n', hi^h up in the mills, where it is 
discharged into larj^e vats in which revoKe 
circular “ beaters" that flo<f out the tiny 
fibres and ^o’adually, with the hel[) of w ater, 
reduce it to what looks not unlike oatmeal 
^ruel. At a certain stage in the “ beating ” 
process an aniline dye is poured into the 
vat in order to whiten the pulp; and after¬ 
wards size is introduced, to give cohesiveness 
to thd pulp. Having been brought t(j the 
right consistency, the pulp flows into chests, 


where it is kept in constant motion, so that 
the heavier fibres—those fo)m the mechanical 
pulp—shall not sink to the bottom. Then, 
having been refined and clarified by strainers, 
which remove from it every foreign .substance, 
it is di.scharged into machines on the flooi’ 
lielow, which it enters at one end. kiKJwn as 
“tie wet end,” in the form of a sheet of 
water, and leaves at the other end as jiaper 
read}’ for the printing press. 

Truly wvmderful contrivances are these 
paper-making machines, and as you see the 
running stream of water that holds the 
minute fibres transformed in a few swift 
transitions into perfectly develo[)ed paper, 
vou can hardly help crediting them with 
magical propertie.s. First the stream of 
water—in which, if you take up a little of 
it in the hoilow of ycjur hand, you can see 
the fibres, not much bigger than the miites 
in a sunbeam, in sus|)ension—runs on to an 
endless sheet <»f brass wire-netting, of which 
the meshes are almost inconceivablv small, 
there being as many as 400 holes to the 
S(|uare inch. This wire, in carrying the pulp 
forvv'ard, jogs from side to side, so as to shake 
the fibres together. On each side of the 
wire-netting is an endless band of rubber 
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^vl 1 ich tra\cls with tlic netting, and prcvcnt-i 
the pulp from running (jver the siiles. Heforc 
it lea\es tlic wire the pulp passes over a 
series of suction-boxes, and bv the time it has 
run the {^aunllet of these it has acquired a 
measun'of colu;sion and caintinuity : alrearly 
is it ea^Ii r to believe that what a moment 
a^o l<»okcd like a thin stream of water 
will before this wonder-working machine 
has had much more to do with it be changed 
into pap(;r. 

\\’hen the pulp leaves the wire-nettinq' it 
is carried <»n to the first of a series of rolls. 
Phis first pair of cylinders is known as the 
couch-rolls, and in pa.ssin^ between them 
most of the moisture which has not been 
extracterl by the suction-boxes is .squeezed 
out of it. Then it is carried* on to press 
rolls, which squeeze out more and more of 
the moi.sture until at la.st the lailp is 
inrlubitabh’ ]3a]>er. Xot yet, however, is its 
conversion complete. Still it moves on, for 
it ha.s now' to be rlried by passing round 
stcam-hcatcd cj-linders. This, done, it is 
carried on to the calenders—metal cylinders 
with a smooth, polislied surface, which by 
subjecting it to tremendous pre.ssure s^ive 
to its surface smoothness and gloss. Then 
the edges are trimmed and it is divided into 
the required widths, and finally it is wound 
on to reels, the length of the roll being 
automatically registered. When the indicator 
19 


shows that the roll is of the revjuired length, 
the paper is at length .separated from the 
machine lo which it owes its being, the reel 
is weighed, and then ii is ready for delivery 
to the [)rinter. fhat the i)aper should be 
w'cighed a^ well as measured may .seem a 
wr)rk of si-.pererog.ation, but of course it is 
nothing of the kind. 'I'he fact is that, mxirly 
as these beautiful machines approach to 
perfection, rolls of paper of preci.sely the 
same length may differ a few pounds in 
w'eight, owing to variations in the jnilp too 
slight for even this delicate machinery to 
rccrjgnisc and correct. 

Of the two great driving-engines, with their 
enormous flv-wheels, of the tvvcntv'-tvvo Gallo¬ 
way boilers with their hoppers for automatic 
stoking, and of the other wonders of these 
mills I may not speak. 1 must, however, 
just touch on one puutt that ha.s not vet 
l)een mentioned. Nothing is more stiiking 
than the way in which everything in the 
nature ol waste is avoided. Ihus by a 
.system of pipes .s))cnt heat is utili.scd on 
a scale that has resulted in a .saving of not 
far short of ;{;ioo a week in the coal bill; 
and in the .same way the vv'aste water is not 
alknvcd to escape until all the pulp which 
it contains has been v ielflerl up in the form 
of thick slahs, which arc consigned to the 
beating vats to be reduced once mcjre to 
the oatmeal gruel of which I have spoken. 
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The tint which clistiiifjui.slies certain editions 
of the cheaj) eveniiiff papers is imparted b\' 
pourinj' a little dye into the vats. But if you 
visit one of the mills where cohnired papers 
proper are made, for writing; and various 
other purposes, you find that the elfect is 
secured not l)\' an)' such simple means as 
this, but 1)\' thorouf^hly dyeiu”' the rags 
before the)' are disintegrated. I must note, 
too, that the high gloss that is given to paper 
upon which “process” illustrations have to 


be printed is obtained b)' the process of 
super-calendering, the paper being run 
through special calendering machines after 
the paper-making machine has finished with 
it. The best paper of this class—as, for 
example, that which is used for BuiTAlN 
AT Work —undergoes the further process of 
“ coating,” fmc cjf the latest and most in¬ 
teresting of paper-making operations. But 
this, with much else that merits notice, 1 
must leave undescribed. 

W. W. IIUTCIIINOS. 
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OMNIBUS AND TRAMWAY TRAFFIC. 


T ine Omnibus ;mcl the Tnim arc so inucli 
comrnoniilaces of city life that one is 
apt to overlook the nni'^iiitude of the 
interests they represent. 

The capital sunk in Metropolitan street¬ 
car eiiterpri.ses is, in round ninnbers, four 
millions sterlinj;'. This enormous sum is 
productive of profit, ilirectly or indirectly, 
to incalculable thousands, besides prosidino 
for the hourly convenience of five millions of 
Londoners. 

It e.xcites, as 
i t w e r e, a 
oreat econo¬ 
mic wave, 
u h o s e i n- 
fluence is felt 
not only in 
the labour 
market of the 
caiiital, but 
likewise in 
Canada, the 
Unite d 
.States, 

:* >■ >■ 

Russia, 
last, but by 
no means 
1 e a St, in 
Ireland. 

The various companies ha\e 
posi.cssion about fort) thousand 
valued at over a million .sterling;. A hujj;c 
fraction of their retenue flows annualh' 
into the pockets of Irish and Munjiarian 
horse-breeders to replenish the waste in 
horse-flesh. And more than twice the 
amount <ioes to North and .South Anicrica, 
and Russia, to buy oats, inai/e, barlew', 
beans, hay and straw, for the gi^rantic 
t^ranaries from which the studs, scattered 
all over T.ondon, draw their allowances ol 
provender. This is how one form of a 
London enterpri.se affects the world s marts. 
The advantages to London itself are less 
easily summarised. Hut one statement of 
fact is eloquent in its simplicity. Upwards 


of thirty thousand men are en^^aj’ed in the 
street transit ser\iccs, which, allowinj^ for 
a moderate percentay[e of married people, 
means that se\ent\' thousand j)er.sons are 
dependent fijr their daily brca<l upon the 
prosperity of the industry. 

1 he London Ueneral Omnibus Compan)’, 
employing .seventeen tiumsand horses and 
five thousand men, is probablv’ the j^reatest 
institution of its kind in the wfu'ld. The 

waj^es ac¬ 
count for its 
drivers and 
conductors 
totals u )) 
to over 
^,'300,000 in 
the cour.se of 
a t vv e 1 V e - 
.month, leav¬ 
ing an army 
of superin 
tend e n t s, 
i n s pectors, 
ti mekeepers, 

1 a m |) m e n, 
cleaner s, 
stablemen, 
artisans and 
clerks, .still 
to be pro¬ 
vided for. In alliance with the T.onflon 
(ieneral arc numerous omnibus associations. 
The Road Car Com)>any, with onlv' five 
thou.sand horses, manages to maintain a 
spirited competition with the premier con¬ 
cern and its allies. In eij^htcen months 
the London (ieneral carries iiassenj'crs 
c(|uivalent to the population of all I'iuropc, 
or, in round numbers, three hundred millions. 
lJurmjj a similar period the. Road Car 
accommodates a numljer represented by the 
population of all North America, or rou},dily. 
a hundred millions. How insignificant the 
population of London apjaiars when set in 
contrast with these bevvilderinfj figures! 
.And all these millions are piled one upon 
another by the daily coming and going of 
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horses, 
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individuals. Yet they 
arc not exhaustive. The 
omnibuses owned by 
Tiilin|.j’s, l-'rench’.s, BuH’s, 

Bair.s, and many smaller 
firms, must carry in the 
ajfj^re^ate man\' addi¬ 
tional millions of pa.s- 
.sengers anmiallv. If b\’ 

anv chance its street-cars 

¥ 

ceased to run c\cn fur 
a day London would, in 
fact, .seem stricken with 
paralv.sis. The shops in 
the West, the warehouses 
in the ]*'ast, the offices 
in the City, would all 
feel the ominoiii torpor. 

And the Riverside, from Woolwich to 
Battersea, usually alive with ten thousand 
sijrns of commercial activity, woukl bear 
gloomy te.stimony to the close relationship 
between the hum of trade and cheap street 
transit. 

rhe London Tramway .service is practic¬ 
ally monoj)oli.sed by the Xorth Metropolitan 
Company and the Coiinly Council. The 


by the Council, and as a rule converge ujMm 
the Bridjjes. Xorth of the River is the 
province of the Xorth Metropolitan, and its 
lines run j^enerally Citywards. It links such 
distant points as Lea Bridjjeancl Bloomsbury, 
.Stamford llill and Ilolborn. Mooryate 
.Street, where the offices of the Xorth Metro¬ 
politan are .situated, is a leading terminus, 
beinjr connected with 
Hij^hgatc and J‘'in.sburv 
J^ark by a route which 
taps a densely ijopulaled 
district. To the battalions 
of labourers, by whose 
sweat London throbs 
throughout the weary 
nijjht, the trams are a 
priceless boon, for they 
run vvithout intermi.ssion 
during the whole twent)- 
four hours. 'I'hc X'orth 
M et ro])ol i t a n Comp.any 
employ eight thousand 
horses and four thousand 
men; the County Council 
onl}' half that number of 
horses to three thousand 
men. The North Metro¬ 
politan require six hundred 
cars; the ('ounty Council 
maintain a continuous 
night and day .service with 
two hundred lc.s.s. 

The London County 
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lines .south v)f the 'rh.unes are worked mainly 
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Council’s 'rramway system is probably the 
most self-contained to be found anywhere. It 
builds its own vehicles at JY>nrose Street, Wal¬ 
worth R<.)a<l; makes its own harncs.s; prints 
its own tickets ; and c\ cn manufactures its 
own punchc.s. As in the case of the private 
comi)anies, provisicni has to be made for 
maintaining;’ a continuous supiily of enormous 
quantities of fora|>e. No less than one-half 
of the hundred odd millions of ixi-ssenqers 
who u.sc the Council’s trams in the course 
of a year are haltpenny fares. An immense 
proi>ortion of this number are women of the 
working class, going to the cheapest markets 


“ cable ” line, emijloying between them about 
a thousand men. In the United Kingdom 
there are thirteen hundred miles of street 
tramway open. C^f the.se, one hundred and 
forty are claimed by London, .si.vU’-three 
being in the hands of the North Metro¬ 
politan. 

The building of .street-cars for the various 
companies is an industry of ver\- great im¬ 
portance, and is steadily growing. I'he North 
Metropolitan I ramway Company has its fac¬ 
tory at Le\ tou.slone, where cars are turnc'd 
out at a cost <if about £200 each, twenty cars 
l)cing a fair year's output. I he construction 
of an omnibus occupies at least a 
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to do their shopping. "^1 he municipal tramwa) 
emi)lo)-ees receixe from 4s. gd. to 6s. 3d. 
a day, a rate of wages which is somewhat 
higher than that usually paid by the private 
companies. Ver\’ well paid men amongst 
the legion engaged in the street-passenger 
traffic, are those in the service of the W atci 00 
and Atlas Omnibus Association, which is 
affiliated to the London Cieneral, their wag:s 
ranging from 6s. to Ss. a da)’. A num a 
of .small tramway companies still sunne 
the efforts of the two ijrincipal proprietors 
at amalgamation. These include the Souti 
London, the London Southern, the London 
Deptford and Greenwich, and the Hig ® 


,ans are kept bus)’, is full of interest. The 
rrtment in which the work commences is 
inguished by the ghoulish name of the 
xlv-shop." The Body-shop is appropn- 
V full of skeletons, some of which arc 
fibiises in shape, but lacking paint, and 
;s and staircase, while others arc merel)' 
•'bare planks. Here one reah-ses. with 
a touch of surprise perhaps, what dixersity 
skill the production of a street-car calls 
, action. When the coachbuildcr has 
ipleted the hull, it is mounted on teinpo- 
- wheels, and iiasscs successive!)’ through 
hands of the glass-fitter, the upholsterer, 
smith, and the painter. Next-door to the 
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Body-shop is the Repairinj^ Dc|)}irtiTient. In 
days sionc b}' an omnibus lasted twent)" 
years; now, at the end of fifteen, it is only fit 
for firewotjd. The chanije is due to the 
tendency to turn out slvnvy. li<j[htly built 
vehicles, which shall be as attractive as 
possible. 'Die coachbuilders ;ind the allied 
traciiil^eap the benefit of this evolution in 
fashion in the form t>f increa.sed demand for 
their labour. 'Die painter csjiecially plays an 
important part in the 
finishinjf of the modern 
.street-car. 11 is work 
may not always be 
artistic, liut it means 
br(;ad to scores of 
families—to thousands, 
when one comes to re¬ 
flect that the Taint-shop 
at Highbury is but a 
t) pe of many hundreds 
in ICngland .alone. 

Tainted on the corner 
of each omnibus are a 
couple of letters that are 
alwaj s a puzzle to the 
layman. Take the 
mj'stic .symbols “ Q M.” 

I'he.se characters indic¬ 
ate that the car belonj;s 
to "Q” district—every 
company’s territory is 
cut up intt) districts— 
and “ M ” denotes its 
order f>f rotation with 
regard to all the other cars on the same 
route. When a London street-car leaves the 
factory its first journey is to a police-station, 
where the christening ceremony is performed. 
No chainivagne flows over its tiniber.s. In¬ 
stead, a constable .screws on to its platform a 
number surmounted by the Royal ann.s. 

The K.vpress omnibuses arc a survival of 
the dajs when the poor man did little 
ckiving; and they arc still chiefly availed of 
b\- well-to-do busine.ss men. 'I'hey are drawn 
by three horses, after the manner of Mr. 
Shillibeer’s omnibuses of the early V’ictori.an 
period, and carry thirty-eight pa.ssenger.s, 
which is twelve more than the usual comple¬ 
ment. ’Diey run onlv in the morning, the 
chief points of departure being Holloway, 
Tollington Tark, Kilburn and St. John’s 


\\'oo<l. A nevv’ ICxjjress has nv)t been built 
for a long time, and now' that ordinal*)' cars 
are .so numerous the cla.ss .seems doomed to 
e.xtinction. 

'The advertising business done by the 
Mctroiiolitan Omnibus and 'J'ramway Com¬ 
panies is worth considerably more than 
/D<JO,ooo a year. 'The annual income of 
the JAiudon (ieiienil alone, from this source, 
reaches ;C40,000. If this branch of revenue 
were from an\' c.iu.se to 
be withdrawn from the 
pvM>rer companic^s, the 
con.seipiences to them 
would be sinijily tli.sas- 
trou.s. 

Until a com[)aratively 
recent date it was a 
.serious reflection upon 
municipal enterpri.se in 
London that man)- pro¬ 
vincial cities were far 
ahead of the metropolis 
in the matter of elec¬ 
tric tramw’avs. (\ >m - 
parison in this respect 
with any of the im¬ 
portant cities of 
ICurope, or America, .still 
show.s London in an 
unfavourable light. 
The New Viuk electric 
tramways are the most 
pretentious in the world. 
Mone). has been poured 
out on them with a piodigal hand. And as 
much more would Ik: promptly e.N'pendcd 
if only .Science yielded up .some new and 
potent .secret which the engineers could 
utilise to better pur])ose than electricity. 
The electrical “ conduit ” principle is that 
upon w'hich the leading New \'ork Iinc.s 
are constructed, 'The advantage of this 
method is that the appearance of the .streets 
is not impaired, as the electric current is 
contlucled through an underground wire. 
lUackpvMjl w'as the first town in the United 
Kingdom to avail it.self of the “ conduit ” plan. 
Occ.asionaily, however, the washing over of 
the tide ovcrkiys that ])ortion of the line on 
the .sea-front with sand, causing some incon¬ 
venience ; but otherwise the enterprise has 
been rewarded with succes.s. Perhaps the. 
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pi'cscr\'ing' tlic bcautj’ of ihc city. So 
adinirably has tlic scheme worked that 
it has been adopted in the busiest 
district of JR)ston, with characteristic 
American nu)diricalions. tllasjfow lias 
possibly the finest service of trams in 
the United Kinjjdom ; and about four 
hundred cars arc in rei,mlar use. J^din- 
burt^h, for a'sthetic reasons, adojiteil 
what is known as the “ cable ’’ .system. 
'J’hc Scottish capital is (jiiite pleased 
with its .service, but, considering the 
steady proijress of electrical invention, 
the prudence of its polici' in this 
particular .seems hi<;hly problematical. 
Dublin, ]\Ianche.stcr, Xotlin^diam, 


only tramway in the world which refuses Middlesbrough, Belfast and t.ork, to select 
adverti.sements runs throujjh the Andrassy a few (ilaces at random, are all more up- 


.Strasse, Buda-l’esth. This, how¬ 
ever, is not its only peculiarit)'. 
As the municipal authorities 
would not under any circum¬ 
stances tolerate an ordinary 
tramway, the [iromoters had to 
construct a subway just beneath 
the surface of the street. There 
are three miles of double rails, 
and eleven stations apjiroached 
by stairs from the footpath. 
The work is a splendid piece 
of enjjineerinj;’, which meets 
satisfactoril)’ the reciuirements 
of pedestrian traffic while also 
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to-date than London. The 
overhead wire or “ trolley ” 
sy.stem is the one which has 
been generally adopted in 
ICnjiland and on the (’-on- 
tinent. Its distinctive feature 
is that iron ixvsts are required 
to support overhead wires; 
and these are of nece.s.sity 
out of harm<»ny with the 
appearance of a really hand¬ 
some thonuifrhfare. Merrion 
Sciuare, Dublin, for example, 
with its noble mansions and 
delightful old gardens, has 
not been improved by their 
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introduction. It was t(j avoid 
such transgressions against 
taste that the l''.dinburgh 
Corporation refused to ha\c 
aiiN'tliing to do with the 
“trolley” system. 

'Ihe march of knowledge 
is so su'ift—there is alwaj s 
some danger that a new 
discovery may render old- 
fashioned to-morrow' what 
yesterday bore tlie liall-mark 
of Progress. .Not long ago, 
howxwer, the I-oiulon (kjunty 
Council agreed that this very 
reasonable fear should n(.)t 
an\' kjiiger tleter (hem from 
deciding how the Metropolitan 
street-car system C(juld be 
improved. After a painstaking 
investigation by the Council’s 
representatives of what had 
been done,and was being done, 
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in ICurope and America, it was resolved to But within the ne.xt few )cars the (jld style 
follow the example of New \"ork, and have shall have coinpletcl)' given wav' to the new ; 
the London tramway .system reconstructed and the horseless carriage will be the ])()pular 


on the “conduit” electric principle. The mode of .street locomotion throughout the 


revolutum is being effected gradually. .Metropolis. P. F. Wlu.l.NM Rv.\n. 
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A CHAIR-MAKING TOWN. 


T il 1 C chair plajs such an important part 
in our motlcrn social ccoiatiny that 
it is difficult for us to imagine a 
chairlcss slate of society. Thou[.;'h Orientals 
may he content tf) scpiat or r<;cline upon the 
ffroimd, we feel that it would be impossible 
to su[)port the di!.fnity of our Western 
ci\ilisatioiT without chairs. A throne, wliich 
is but a glorified chair, is the .symbol of 
the mo.st cNalted rank ; to invite a man to 
take llic chair is to pa\’ him a recoifnised 
compliment, and to invest liim, for the time 
beiiif^, with almost despotic authoril)' over 
some .section of his fellows; while the offer 
of <1 chair is one of the commonest f<>rms 
of conventional politeness. 

'I hcrc is one district in Enjjland where 
the demand of the civiliseil world for chairs 
is beiiiif met in a verj' effective manner, 
and under condition.s that are ])robably 
unique. At Hij^h W)coinbe, and in the 
villafies surroimdiiyq it, the one aim of the 
po[>ulalion .seems to be to produce chairs 
in endless variety and almost unlimited 
quantity. Amsterdam is said to be built 
upon herring-bones, and with at least equal 


truth High Wycombe maj' be said to be 
built upon chairs. 

loir generations past the 3-outh of this 
part of liuckinghamshire luive been brought 
u[) as a matter of course to take some share 
in converting the beech, ash, and elm trees 
of their native woods into chairs, ju.st as 
the b(;j’s of a mining district almost inevit¬ 
ably become miners. 

Within recent jears the induslr\’ h.is 
increased cnormousK^, stimulated h\' the 
introduction of machinery and the impor¬ 
tation of foreign limber. One result of this 
growth is the curious one that the casual 
visitor is likely to be less struck with the 
extent of the trade than he was former!)'. 
In the earlier days of the industry nearly 
every inhabitant of the town was a chair- 
maker, and nearly ever)' cottage was a work¬ 
shop. The visitor walking through the town 
on a summer day would .see through the 
open door of each cottage the (jccupier at 
work at his bench or lathe, while stacks of 
chairs or parts of chairs stood around, and 
the women, and often the children, sat at 
the door* caning or rushing the chair seats. 
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To-day the great majority of the men are 
engaged in factories, some of which employ 
as many as 300 hands, while others arc 
(inite small; the women are occupied in 
(itunestic duties in the trim little red brick 
cottages, from which, as a rule, all signs of 
the owners’ oerupatiem are banished ; and tlie 
children are being looked after by the .School 
Hoard. The well-to-do manufacturers live 
in pleasant villas on the hills surrounding 
the town, and to meet the needs »)f the large 
industrial population there is, of course, a 
considerable trading community. The town, 
tht'refor(;, now presents at first sight much 
the same appearance as any other country 
town of similar size. 

Yet oven to-<lay the observant visitor 
cannot fail to detect signs of the exce{)tional 
and distinctive character of the place. In 
the station yard are great slacks of “ rlimen- 
sioned wood,” just deli\ere(l from Canada— 
that is to s.a)’, jxirts of chairs cut to standard 
sizes, and m'eding only to be jointed togdlier 
;ind stained or \arnishcxl ; loads of chairs 
are being despatched by rail, and waggons, 
on which the chairs are pilefl ii]) to a great 
height, arc leaving the town by road for 
London • chair fr.imes are being taken from 
the factories to the cottages, foi the cottage 
industry is not wholly extinct, or the com¬ 
pleted chairs arc being delivered at the 
factories. Here and there at a cottage 
door .a w'oman <ir girl is sitting, interweaving 
with deft fingers the split cane to form a 
chair .seat ; and, if it is market day, the 
visitor may see in the market¬ 
place a little crowd of buyers, 

<rr merely curious onlookers, 
gathered round a 
voluble gentle¬ 
man, wht), with 
the aid of a loud 
v^oicc, a facetious 
manner, and a 
notebook, is 
selling small 
quantities of tim¬ 
ber by auction. 

Tew manufac¬ 
turing towns arc 
so pleasantly 
situated as High 
Wycombe. It lies 


in a beautiful valley, flanked by beech-clad 
hills ; tlown the valley flow's a shallow stream, 
which wanders through the streets of the 
town, adding to its picturesquenc.ss, and 
affording fine opportunities for sport to 
juvenile anglers. If we pass through the 
town anrl continue along the Oxford road 
for a couple of miles w'e come to W’est 
Wycombe, a charming old village, which 
contains one old-established factory, a single 
street ol rlelightfully quaint hou.ses, and a 
church, which is quite a curiosity owing to 
its extraordinary mixture of architectural 

St\'l(N. 

It has been estimated that the output of 
chairs from WN combe amounts to .seven or 
eight for every minute of the day and night ; 
in other words, Wycombe su[j[)lies in the 
course of a year the eciuivalent of a chair 
apiece for e\ery man, woman, and child in 
London. W hen occasion requires, .soine of 
the W'ycomlK; firms can turn out chairs with 
.isttMiishing rapidity ; 5,000 chairs were made 
for the .Ale.xandra I’alace in six days, and 
19,000 were made and delivered in J.ondf)n 
in a few' weeks for use at i\Ie.ssr.s. Moody 
and Sankey’s revival meeting.s. 

.Scarcely less striking than the quantity 
of the chairs jjroducerl is the variety of their 
patterns. 'I'hese are numberefl by thousands, 
and arc constantly being acldecl to. It i.s 
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astonishing to find, whc-n one begins to 
investigate the subject, how wide is the 
scope for the artistic designer in respect to 
so simple an article as a chair. Chairs are 
like ladies’ hats, there seems to be no limit 
to their [lossiblc variations ; and if at times 
the novelties verge on the grotesque, or 
the designer seems to have forgotten that 
a chair is intended to be sat upini, there 
are nevertheless always to be seen in the 
Wycomlx; workshops new patterns that are 


Vjth artistic and convenient, as well as 
lilentifnl reproductions of the old and ap¬ 
proved f(;rms. I''rom the state chair of the 
mayor, with its rich upholstery and elaborate 
■carving, down to the Immble “Windsor" 
chair, which has alw.ays been the staple 
j>n>duct of the Wycombe trade, ever)- 
imaginable varieU’ of chair may be seen 
in process of manufacture in the Wycombe 
fact( iries. 

* 

Nor is it chairs alone that occupy the 
attention of the Wycombe manufacturers. 
Of late }’ears several firms have added to 
their business other branches of the furnish¬ 
ing and cabinet-making trades, and .some 
of the handsomest sideboards and the 
daintiest cabinets to lie .seen in Tottenham 
<k)urt Roatl were made at High WNXombe. 


To sec the newest methods of furniture 
production in operation, we cannot do better 
than pay a visit to the factories of Messrs. 
W. Birch, Limited, one of the oldest and 
largest firms in the ti>wn. Very interesting 
is it to watch the progress, sa\', of a beauti¬ 
fully inlaid drawing-room chair from the 
rough timber stage through the various 
proce.sses of moulding, inlaying, framing, 
poli.shing, and U])holstering. J’robably the 
most fascinating deiiartment to most visitors 
would be the Machincr)’-room, which 
is equipped with circular saws, frame 
saws, band saws, and fret s.iws; 
planing, moulding, mortising, tenon¬ 
ing, boring, turning, and .sand-jiapcring 
m.ichine.s. With the aid of these an 
immense amount of labour is saved, 
and it would be a revel.ition to 
many persons to .see how' important 
a part machineiy may j)lay in the 
production even of high-class 
furniture. 

It is inevitable, and no 
doubt on the whole beneficial, 
that in furniture making, as 
in other trade.s, machinery 
should be taking the place 
of hand labour. Hut, watching 
the wonderful machines |;er- 
forming their various functions 
with dead accuraev, and a})- 
parently with little exercise 
of skill on the wurkman’s 
part, one cannot but feel 
that the new conditions must tend to the 
decay of artistic taste and skilful crafls- 
manshij). 'I'hcre is, V)f cour.se, sco[)e for 
these (lualities in the designing of new pat- 
tern.s—with which, lujwcver, the workman 
has nothing to do -ami in the blending 
of the beautifulh’ coloured woods to form 
elaborate inlaid patterns ; but, on the whole, 
the conditions of modern industry .seem 
unfavourable to the devek)pment of great 
artist-craftsmen like (diippcndale, Sheraton, 
and Hepplewhite. Happily, there seems to 
be a desire in the town to develop, as far as 
may be, the artistic capacity of the young 
people. A school of art has been established 
for se\eral years, and is well attended by 
workers in the furniture trade, who find the 
instruction in wood-carving specially valuable. 






157 


A CIIAIR-MAKING TOWN. 


From the economic point of view it is 
harcll}’ disputable tiiat the machinery, which 
is now so jjencrally adopted, has proved 
a boon to the worker as well as to his 
employer. The trade of the town has so 
enormously increased that, notwilhstandinfj 
the numerous labour-.saviiijf devices, the 
number of men emphn-cd is far greater than 
in the days when everything was done by 
haiul. The population of the town, which 


the last-nameil work is being carried on. 
1 he ct)ltage is fitted with the old-fa.shioned 
pole lathe, and its present occupant carries 
on the work under much the same conditions 
as his father and grandfather did before him. 
Mo.st of these small traders keep a pony 
and cart, and when they have .1 good stock 
of jiarts turned up to certain standard sizes 
they take them into town and .sell them 
to the large manufacturers. 








There is one delightful 
form of the industr\' which 
belongs, unfortunately, to 
the past. .Some of the 
men, in order to .save the 
labour of carting the 
timber to their work.shop.s, 






MA<‘HINK KOOM. 




is now a little over 20,000, has doubled \\i’thin - 

the last thirty years a sure sign of the 
growth of the town’s staple industrj'. Fiuler 

the old .system piece-work was universal, used to go out to the wood'^ and improvi.se 

^ ^ . ««.. •« /'ll ilA _-I!..*..-. 


0' 1 

ami employment was very irregular, but in 
the modern factories payment is almost in¬ 
variably by the hour, and the great majority 


with a .screen of boughs a truly .Arcadian 
workshop. Here, just where the trees were 
felled, the}’ would cut them up into billets 


of the workers are assured of regular and of varif)us sizes, which the}’ would shape on 


continuous employment. Then, again, wages 
are much higher than the}- were a genera¬ 
tion ago. 

It must not be supposed that up-to-date 
methods have entirely suijcrseded the old 
cottage industry. It still survixes in the 
outlying districts, but is confined to one or 
two branches «)f the trade—namelx’, the 
caning and ni.shing of chair seats and the 
turning of legs and spindlc.s. Our illustra¬ 
tion .show’s one of these cottage.s in which 


the spot into chair legs and backs. 

Hut tln)Ugh the wanderer in the neighbour- 
hexod of High Wycombe to-day is not likely 
to stumble upon one of these s}’lxan xvork- 
shops, he may well regard th.e lot of the 
worker in his thatched cottage, amidst the 
beautiful .surroundings of tlic Buckingham¬ 
shire hills and woods, as in many resj>ects 
an enviable one. And even in the factories 
in town the conditions under which the work 
is carried on arc many degrees better and 
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healthier than tliose which obtain in the 
nci^^hboiirlioocl of Curtain Road, the centre 
of the London furniture trade. At Wycombe 
the men ma^'work in the sunlij;hl, within .sit;ht 
of the woofled .sloj)e.s of the Buckiiifjfham- 
shire hill.s, and within sound of innumerable 
singling birds, while in their home.s there is 
no lack of “ room to li\-e,” for each family 
has its own cottage, and each cottage its 
stri(. of garden. *\nd the Buckinghamshire 
chair-maker pays no more for his cottage 


and garden than the London workman often 
does for a single room. Work is fairly 
regular, but should trade be ver\' slack the 
workman can often tide over the hard time.s 
by getting a job at a neighbouring farm. 
In view of these comparati\ely favourable 
conditions, it is not surpri.sing that many 
London workmen who have wandered to 
High Wycombe in .search of work should 
have .settled down permanently in the 

IIUBII B. PllILrOTT. 
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beer-making. 


T he vastncs.s and iniporlancc of tho 
brcwinti intcrc.st in the Eriti.sh I.^lcs 
i.s .shown by the fact that tlie revenue 
dcrivctl from beer in a recent year wa.s more 
than £l $,000,000. Tlie duty i.s fixed at seven 
shillings and ninepcnce on a barrel of 36 


four barrels of inihl ale, but only two of 
strong ale, and the (|uantity u.sed in pale ales 
and stout \’aries between these. The dut\' i.s 
collected by l^xci.se officers, who supervi.se 
e\er)' brewer}-. 

beer being an article of daily consumption. 



THK MAI.T ROOM, MKSSKS. WHITURKAD'S HRKWKKY. 

THE FIGURES 7 , 8 , Q, 10, TI ANIJ 12 AKK Nl MJJERS '^F IlOl'PF.KS TUKtfUt'/lI WHICH MAI.T FAI-I S IM M> 
Mfl.l.; THK SMALf. S^)UARES UNHKR FUVUKES ARE OK OLA^S, SO TH \T 11* CA\ EE SEKN WHEN 
THKV ARK EMPTY. 


gallons of a certain strength, which is termed 
the standard specific gravity. This standard 
of strength on which the dut\- tm a band 
amounts to seven shillings and nine[x;nce 
may Ije taken as being the ordinary strength 
of mild ale. The duty, therefore, on pale ale, 
stout, and strong ale is pn)portionatel\- more 
on each barrel. An idea of the relative 
Strength of beers may be easih' gained b\' 
a compari.son of the different quantities of 
malt used in their manufacture. One quarter 
(which equals eight bu.shels) of malt will make 


of a bulk out of all comparison to the in¬ 
gredients required, it follows that the |jlacc of 
mamifactiire, or the brewery, is as a matter of 
economy alway s in the centre of the den.scst 
population. The principal e.xceptioii is liurton- 
on-Trent, and in a lesser degree Dublin and 
London. The fame of the brewing <|ualities 
of the Burton water dates from the thirteenth 
century, when the discovery was made by the 
monks of W’ctmorc. The peculiarity of the 
Burton water is an almost entire ab.scnce of 
carbonate of soda and sulphate of soda, so 
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EXTEKIOK OK M.ASH TU.\ (MKSSUS. HAUKLAV, KKKKINS AXU CO.’s 

BKEWKKY). 


lar<Tely present in London deep well water. 
It also has present a high percentage of 
sulphate of lime, which makes a hard water 
eminently adaptable for V>rewing a light, 
delicate beer. The water of Dublin and 
London has much greater c.xtracti\e qualities 
than that <^f Burton, and for that reason is 
admirably suitable for brewing stout and porter. 
There is no difference in the proce.sses 
of brewing light and dark ales, the 
darker colour of stout being caused 
by roasted malts being used. Burton 
is a town entirely gi\en over to the 
brewing interest. It brews not only 
for local consumption, or to supi)l>' the 
needs of any particular district, but 
(or the beer-drinking world. The fame 
of Dublin stout also cau.ses a demand 
throughout England and the colonies, 
and London enjoys a considerable 
export trade, besides an increasing 
outside bottling trade. 

'I'here is hardly a town in England 
without a brewery, and certainl)' none 
with any pretensions to importance. 

The tendenc)' with breweries, as with 
most other indu.stries, has within recent 
years been to amalgamate, which has 
led to the creation of enormous under¬ 
takings with stupendous totals of 
capital — that of Mes.srs. W'atncy, 
Coombe and Reid, the largest com¬ 
pany, being upwards of seventeen 


millions sterling. A large 
propcjrtion, however, of the 
capital of a brewery company 
is invested in public-hou.se.s 
by waj' of loan to the tenant, 
or purchase (T the freehold, 
thus securing the custom of 
the hcm.se for beer. 'Phis 
.s)’stem of tied houses was 
to an extent forced on the 
brewers by public o])inion 
being nf)t only averse to the 
granting of new' public-hou.se 
licences, but .showing a ten¬ 
dency to demand a reduclitjit 
of those already e.visling. 
The brewers <iuickly recog¬ 
nised that a licence had 
bect)mc not onl)' a valuable 
a.sset, but a modified mono¬ 
poly, and they each secured as many as 
possible to “ tie ” a trade for their respective 
brewerievs, /\t the present time the number 
of “free hou.scs,” or public-houses which 
are under no obligation to buy beer from 
a particular brewery, are under ten per cent, 
of the total number of licences ; there is thus 
little .scope for further expansion ammig 
exi.sting breweries, and practically no opening 



INTERIOR OK MASH TUN (MESSRS. WATNEY’s BREWERY). 

THE MECHANISM IS SHOWN STATIONARY. THE MAN IS REMOVING 
ONE OF THE SLOTTED PLATES THROUGH WHICH LISJUID 
DRAINS FROM GRAINS. 
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for a new brewer} to start business, as the 
extent ol A biewer’s business is practicaH} 
limited to the number of public-houses he 
can control The only exceptions aie cer¬ 
tain brewers with a family tiade, and some 
of the large films of world-wide reputation 
It IS generally understood that Guinness, of 
Dublin, own no tied houses 

I he numbei of men employed in breweries 
IS enormous, the staff of a small brewery 
being at least lOO while the average may 
be taken as from 400 to 700 in the large 
bre^verlLs Of the total 
number of men em- 


opeiators,” which led to long and unpiofitable 
storage , but now the aim of e\ciy biewcr is 
to bring his beer quickly into condition for 
immediate sale So rapidly is this accom¬ 
plished, that the amtents of Monday’s mash 
tun will be ready for drinking the following 
Friday I he science and high technical 
skill the biewer now bungs to bear on his 
calling has been principally developed m 
the study of natural chemical action and 
careful analysis oi the ingiedients and 
water used Pasteur, it may be mentioned, 


pl(jy ed on the premises, 
those actually engaged 
Ill the pioccss of beei- 
making is comparatively 
small, the leason being 
thit c\Cl y thing in a 
brewer} IS done ihfit can 
be done b} inachinciy, 
with a view t<* perfect 
cleanliness and iini- 
formit} m pun ess The 
manual woikers aic 
inostl} ccllaimen, }aul- 
mtn, coopeis dravinen, 

sawV CIS, caipcnleis, 

eiigincei s, 1 111 lei s, 
stablemen, bottleis, 
wvshers, and labelleis 
The gieat attiaetion of 
emp 1 <>} ment 1 n a 
brcwei} is that it is jjtt- 
manent Work is con- 

WS nre c. ..Un on .a.uea - 

and An rc«nlar w..,kn.an nan can. a. 

on fift}-two weeks’ wages a }ear WhithrL-ids llicwcrv a\ minority of brewers 

rho'acualp™cnssofn,al.n.8^;;^ rn.;l;it.nd ... find sub,U.u;n. for 

varied foi over two centuries, but the re timSionoured original materials, ac 

of science haje led to an almost abM^lutc J ^ .atisfaetory natuie 

ccitdinty of result Beer is an infusion ol hot majorily have chiefly interested 

water and crushed malt boiled with hoP'’. ^ the perfect purity of 

when cold fermented , but this simp « .j, ^^ct by entirely natural methods In 

ment imphes rapid ffoctuations of manv^^brewen^ the sole Ingredients used 

and intricate chemical changes Tbe chem^ ^^here invert 

acuon that takes pla«. .s Tg^ . Sded.^; is not from any ve 

understood, and the changes ^ L of economy, but to make the beer drmkable 

controlled by appliances try quicker The present cheapness of hops 

actitude. Years ago the motfo of ^ ^ ^.^ered adulteration quite unneccssaiy, 

brewer was “Time corrects the errors 01 m 
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even to those smaller brewers that at one 
time may have used substitutes; but as regards 
the large and well-known breweries, nothing 
but malt and hops—and sometimes sugar—is 
ever used. The price of hops varies greatly, 
according to the (juality and amount of the 
crop. It may be as high as four shillings 
a pound, or as low as si.xpence, the latter 
being about the present price. This value is 
not expected to fluctuate st) much in the 
future, as the cold storage of hops is being 
introfluced, it being found that at a tempera¬ 
ture of from 25" to 28° Fahrenheit they will 
keep for years. The price 
of malt is more stable, the 
average quotation being about 
forty shillings a quarter. 

Ale is known by three 
definitions according to its 
strength — mild, pale, and 
stn;ng. Brown beer, when of 
similar strength to mild ale, 
is known as porter, and when 
equal to pale ale or bitter 
as stout. The quantity of 
hops used varies according 
to the quality and class of 
beer to be brewed. It may 
be as l(jvv as 6 lb a barrel 
for mild ale, or as high as 
18 lb. a barrel for strong ale. 

Beer-making commences 
with cleaning and crushing 
the malt, which is the chief 
ingredient and factor in beer¬ 
making. Malt may be pro¬ 
duced from any of the cereals by process 
of germination stopped at appropriate 
stages, but barley is the only grain which 
combines in itself all the requisites for the 
production of a perfect malt. The barley is, 
after being steeped in water to induce ger¬ 
mination, turnqd on floors to allow develop¬ 
ment of the acrospirc and to prevent the 
undergrowth of rootlets ; when the acrospire 
is two-thirds up the back of the grain the 
vegetation is arrcsted,and the barley allowed to 
wither previous to passing to the kiln for dry¬ 
ing. This is first effected at a low temperature 
to freely evaporate the moisture, but gradually 
rising to 200° Fahr. In the country the mak¬ 
ings are frequently an adjunct to the brewery, 
but in London the malt is delivered at the 
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brewery in sacks. It is stored in bins of 
enormous capacity on the top floors, being 
conveyetl there by machinery. From the bins 
it falls by gra\'itation through hoppers into 
the mills, to be cleaned from dust by being 
passed over re\ohing graded .screens, and 
then crushed by rollers to the fineness desired 
for the malt liquor to be produced. It is also 
passed between magnets, which arrest any 
particles of metal which might be pre.sent. 
Below these mills the ma.sh tuns are usually 
to be found, and here the malt is mixed with 
hot water. These tuns are .simply circular 


\e.s.sels fitted with covers and certain inte¬ 
rior machinery. They also have facilities 
above for the introduction of the hot liquor 
or water and the malt, and below for strain¬ 
ing away the malt extract or wort. The 
interior machinery is two-fold, each used 
for the .separate processes to which the 
malt is subjected. The first is called mash¬ 
ing, and continues for about two and a 
half hours, during which the malt is con¬ 
tinuously stirred by rotating rakes, thoroughly 
mixing it with the hot liquor, which will 
then contain a large proporfion of malt 
extract, and is called wort. This, when at 
its proper density, is drawn off from the 
mash tun into vessels called “ under- 
backs,” from them pumped to the “ copper- 



CLKANING OUT INTIUilOR OK KKRMKNTING VAT 

(mkssrs. Barclay’s brkwery). 


THE ACTUAL HEIGHT OF VAT IS TO THE TOP OK LADDER ; ABOVE IS 
SUPERSTRUCTURE TO CONFINE THE YEAST WHEN RISING THE PIPES 
IN CENTRE ARE THE ATTEMPEKATORS, 
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MEN SKIMMING VATS IMESSKS. TRUMAN, HANHirRY, BU.VTON ANT) C'O.’s BRKWKKY). 

IN THE TWO TANKS IN FOREGROUND MEN ARE SEEN WITH SURFACE HOARDS PUSHING THE YEAST TOWARDS 

OPEN MOUTH OF PARACHUTE. 


back.s,” and thence run into the copper, with only a proportion of its fermentable 
where the hops arc added and the whole matter, and is now subjected to the process 
contents boiled of “.spargin<j.” This consists in sprinkling 

At the bottom of the mash tuns are fitted the surface of the malt as it lies in the 
a number of '.slotted plates, which, while mash tun with hot liquor by means of 
allowing the wort to run off, retain the malt slowly revolving sparging arms, which are 
in the tun. This malt has as yet parted simply j^erforated pipes through which the 
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liquor slowly falls. This pnjcess continues 
for about five hours, and is termed “ sparjf- 
ing.” The resulting secemd wort is dealt 
with in the same way as the first, and the 
spent grains are used for cattle food. The 
“ backs ” mentioned are large vessels into 
which the wort is drawn as a matter of con- 


pumped. The wort ptisses over these, arid 
is then at a proper temjrerature to pass into 
the fermenting vessels, where the yeast is 
added and it becomes beer. 

These fermenting A'cssels are of varied 
shape, but more frcciuently square, and con¬ 
sist of a solid body to hold the liquid, and 


WriiCn liltJ wuit a.'> <x dJM. ui u mjjiu u\jiuy lu iiuiu iiic 

venience before proceeding with the next a light superstructure of movable battens'to 
process. Thus the vessel below the mash retain the froth thrown up by the yeast from 
tun into which the wort drains is called an overflowing. Inside they arc fitted with a 
underback. P'roin here it is pumped to the .series of pipes called attemperators, through 
copper back, which is placed on a higher which cold water is pumped. By this means 
level than the copper, so that the wort may 
readily flow into the copper when 
required. The coppers have, as might 
be expected, an enormous capacity, 

.s(nne holding upwards 


of 900 barrels. They 
vary, however, in the 
method of heating, 
some having furnaces 
and others using .steam. 
Where furnaces are 
employed, anthracite 
coal is most generally 
used. It is claimed for 
the .system of steam 
heating that it is more 
easy tt> regulate. All 
boilers arc now fitted 
with a simple interior 
contrivance which ob¬ 
viates the possibility 
of boiling over. After 







KACKING -MACHINE (mKSSKS. WATNKY S BRKVVERY). 

AS CASK BECOMES POLL ANV OVERFLOW BUNS BACK THKOUOH SMALL FIFE 
UNDERNEATH MAIN PIPE INTO TROUUH. 


the wort has been underneath main pipe into trouuh. 

boiled it is run into . . taiopil 

"hop backs," which arc also fitted with a the required temperature ^ 

false bottom of slotted plates, which allow quiekermw or ,■'“'*,"8 

the liquid to drain through but armst the desired. The f JXm ■ 

hops. The wort is then pumped up to tion 

the ermling loft, and the hops returned to ‘1“ P."* fe™It 

the copper to. be boiled witl. a fmsh supply lafter « , 

MjLllng loft invarraNy..^ 'h^';::lt:T^:rs 

rfToX"h:rt00": hehiir ^ded to"tt'i:; 

felt. It is built .so that the as.smmes^ various fantastic forms and sha|)cs, 

enters and pas.ses over the coo ers. whtc . 

shallow ves.sels about .6 inches m dep^h. but^^he^^ ^ ^ 

occupying the entire floor space. . . . jj of fermentation 

floor below the cooling loft are m tod ,..„«h„es 

"%ra“''mr;b;:::gh SUd the mfty superstructure of the 
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fermenting vessel, but it finally subsides, form¬ 
ing a thick cream. When the fermentation is 
completed all that remains is to clean.se the 
beer from the yeast, which has in the process 
increased by fourfold the amount originally 
added to the wort. This is effected variously, 
but each proce.ss takes advantage of the 
natural tendency of the yeast to rise above 
the beer. The method most generally in ii.se 
in London is by skimming machine.s. These 
are large oblong vats, having across the centre 
from side to side what is termed a parachute. 
This has a wide mouth at the lop, narrowing 
below, and is so adjustable by means of a hand 
wheel that the open mouth is kept above the 
level of the beer and below the level of the 
yea.st. The latter naturally gravitates down the 
chute and falls into a tank below. The yeast 
is assisted towards the parachute by being 
pushed with boards, as shown in the illustra¬ 
tion on page 164 

Another method is by “ pontos ” ; these are 
vessels having the appearance of a barrel 
placed on end, and have a capacity of eight 
barrels each. In the head of each there is an 
aperture with raised boards on three sides, the 


yeast rising through the aperture and falling 
on the open side into a tank below. At 
Burton-on-Trent “ unions ” are extensively 
used ; this system is .somewhat similar to that 
of the pontos, but instead of a large opening, 
the yeast has to force itself up a bent 
pipe termed a swan-neck, before it leaves 
the beer. 

After the beer is cleansed it is ready to be 
racked into casks for delivery. Racking the 
beer into casks is a department of a brewery 
where machinery is successfully used to en¬ 
hance rapidity in the operation and an 
almost total absence of waste, the main 
feud pipes to the casks being fitted with 
a smaller overflow pipe through which any 
surplus is returned to a tank specially placed 
for the purpose. 

The dominant nf)te in ever)’ brewery is 
cleanliness. Ever)' xcssel, however frec]ucntl)' 
it may be u.sed, is invariably cleansed after 
ecich operation, and all pipes through which 
either wort or beer is pumped or run is either 
fitted with a cap at each angle, or has .some 
other facility for being readily inspected and 
cleaned. 

J. If. IUrne.s. 



THE KACKIXO FLOOR (MESSRS. TRUMAN’S BREWERY). 

THE BEER tS BEING PREPARED READY FOR DELIVERY. VATS IN BACKGROUND ARE A 
FEATURE HERB, AS THEY HAVE BEEN GENERALLY DLSCARDED AT OTHER BREWERIE.S. 
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IIKRFI i.s probably not any item of preponderance of women match - makers, 
liritish manufacture that is .so invin- To give an adequate idea of the interesting 
cible a “globe-trotter” as matches, proceedings in .such a diversified factory, one 

__ - r....*...*. f mu.st ncces.sarily take each department in turn. 

Saw-mills, wooden matches, wax matches 
box-making — wood, cardboard and tin — 
label printing, box filling and packing, for 
export, etc. 

To begin with wooden 
matches. The particular 
wood used is pine, which, in 
as far as the London fac¬ 
tories are concerned, ctJines 
exclusively from Canada, 
in spite of the various 
attempts intermittently 
made by shipments from 
other countries to 
win approval from 
British • match- 
wotxl buyers. 

The timber is 
delivered in planks 
of about ten feet 
in length by nine 
inches in width 
and three inches 
in thickness, which, 
after being s<iwn 

_ into suitable 

1. lengths, are placed 

two firms ahme 11.1.ING frames readv hok du’ping. machines which 

employ a great . . splints at lightning 

army of workpeople, and on their ^ t j! „ ,pHnts,” or headless matches, 

can be seen all that is most up-to-dat I ^ termed the 

the way of machinery, room,” where, having been deliver^ 

auspicious conditions possible. 1 he c. p heaos they are quickly reduced 

ment made by the Salvation Amty to ^ b^expericncing a short 

ploy labour on the same lines has had to ^ ^ ..straightening” machine, thus 

di.scontinucd. . , J rendered convenient to be filled into 

Thanks to .stringent frames containing about six thousand of 

by latter-day authorities, this mdu.s ‘ . milints every one .separated from the 

equally salutary, and capable of being came ^ • The ends of these splints are then 

on under as tolerable circumstances as an> ‘ , through a bath of heated paraffin, 

other manipulated by \vorkcr.s of ^ V on to a “dipping’ table, where 

class. The wages received range we ^ match compfwition is carefully spread 

the average. That it makes but sHgni thickness. Being pressed down into 

demands on physical strength anc ' . . . they receive their heads. This process 

by lightness of handling, accounts for the this, they 


Go where one may in the footsteps of the 
white man, the way is strewn with “Home” 
made matches. Go over endless fields of 
ice in search of either Pole, and the long 
w'eariness of hope deferred is 
cheered by tobacco kindled 
by English matches. 

The match - making in¬ 
dustry in this country i.s 
repre.scntcd by about fifteen 
factories, employing in round 
figures about five 
Ihou.sand liand.s, of 
whom seventy-five 
per cent, are 
women. By far 
the most important 
firms arc Messrs. 

Bryant and May 
and Messrs. R. Bell 
and Company, 
whose works in the 
East P-nd of Lon- 
«i(jn were visited 
specially for the 
purpose of this 
article. These 
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is conducted in an isolated room specially 
provided with a lai^e central ventilating 
shaft, which carries the fumes right into the 
open air, and prevents the disastrous results 
to the workpeople hitherto somewhat pre¬ 
valent in less properly conducted factories. 
Th^ are then placed in diying rooms to 
dry. When thoroughly dry they go to the 
box hands, whose quick fingers deftly pick 
up scores at a time and place them in the 
boxes. 

The workshops generally, and especially 
those where the highly inflammable paraffined 
wood chips are handled, do not depend for 
immunity from accidental fire on the ordi¬ 
nary' precautions of hose, buckets, and tanks 
of water, but are supplied with overhead 
water-pipes fitted with automatic sprinklers, 
so that on a fire occurring in any portion of 
the room, that portion would be instantly 
subjected to a shower of water automatically 
released by the heat. 

To “ tapers,” or wax matches, is conceded 
by far the most important division of this 
comprehensiv'e factory, for through the 
immense colonial demand, and by nature of 
the comparatively extensive space which 
their evolving requires, this section claims 
considerable attention. 

The w’ax match comes into being in the 
following manner. Hanks of cotton consist¬ 
ing of one hundred separate strands, each 
strand being two thousand five hundred 
yards in length, are wound on giant reels. 
These large reels or drums are about eighty 
feet apart, and the thread.s of cotton are 
wound from one drum to the other several 
times, each time passing through a bath of 
heated wax until the threads, termed “ taper,” 
have received a sufficient coatitig. These 
drums are driven by steam, and the taper 
in course of manufacture is attended to 
by women. When fini.shed, the wax taper 
is rolled off on to smaller drums, which are 
placed in front of machines, and, it is 
threaded through holes in a steel plate. 
In front of the.se machines what are known 
as "frames” are placed, which, though like 
their counterparts on the wood match side, 
contain, however, about eight thousand w'hen 
filled. The process of filling is as follows:— 
The threads are protruded through the 
aforementioned steel plate on to the frame 


boards; a knife descends and cuts them 
off. At each descent it severs the one 
hundred strands. The attendant girl drops 
a freish board, and another one hundred are 
presented for decapitation; and .so the pro¬ 
cess goes on until every board has lx;en 
dropped and the frame-full is finished, which 
means that eight thousand wax matches are 
ready to receive their crown of u.sefulncss. 
Gripped tightly by the “ Venetian blind ” sug¬ 
gestive frame, they are taken from the cutting 
machine, put into a lift, and shot up to the 
r(K)f of the factory, there to get the finishing 
application of phosphorus. The.se are the 
conditions prevailing at one of the best re¬ 
gulated London factories, where wc have 
been permitted to take photographs. 

The rate of payment in match factories is 
arranged, except in the ca.se of new hands, 
almost exclusively on the “ piece-work ” 
sy.stem—at all events, as regards the girls 
and women ; heads of departments, over.seers 
and so on receive, on the contrary, a fixed 
wage. Girls are employed in this industry 
as soon as they have succeeded in passing 
the standard pronounced by the School 
Board authorities to be the high-w'ater mark 
of obligatory education. I'hesc learners, 
being totally raw material, arc onl>’ w'orth 
small recompense, so until they emerge, for 
better or wor.se, from their chrysalis of ignor¬ 
ance, the)' earn but a .set five shillings or so a 
week. But the bright and energetic ones 
are .st)on able to get thcm.selves transferred 
to the nine or the ten shillings rank, w'ith 
the step of fifteen shillings within rca.sonable 
distance. 

The more ambitious "hands” are prompt 
to accept the first opportunity of being 
promoted to “ piece - work,” since by this 
satisfactory arrangement only can their indi¬ 
vidual industry make any eflcct on their 
earning.s. 

Filling frames with waxed .strands and 
superintending their sojourn under "the 
guillotine," for instance, is paid by piece at 
one shilling per hundred frames. Quick 
workers do three hundred frames a day. It 
would be an interesting calculation to find 
out for the cutting of how many yards of 
strands into inch-long match lengths each 
girl is responsible in the ten hours which 
make her working day. 




9 .^ 


FILLING FRAMES WITH WAX STRANDS 
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PhOi'a: i ( o., / uL 

DIPPING MATCHES : PHOSPHORUS WORKERS ON THE ROOK. 


The roof-workcr.s are all men and boys, 
and the open-air treatment is the latest 
advancement in the way of modern sanitary 
conditions demanded by the authorities. 
The satisfactory result to the workers (of 
the change from covered-in rooms to four- 
winds-frec passage of air standing place) is 
the total disappearance from amongst them 
of that distressing complaint known amongst 
match-makers as “ phos.sy jaw.” The mixing 
of the phosphorous paste and the heating of 
it ready for application to the “ framed ” 
match lengths takes place practically in the 
open air, well removed from the rows of little 
sheds full of .shelves, whereon rest countless 
thousands of freshly topped matches getting 
dry. 

The box-niciking, from the very size and 
variety of the article, naturally monopolises 
a large share of space in the factory under 
our notice. Each division of the industry 
—wood, cardboard and tin—goes at a truly 
astounding rate of speed ; and each is under¬ 
taken by women and girls, the preparing of 
the wood and sheets of tin having *becn 
previously done by men. 

The rapid reduction of whole tree trunks 
to wafer-thin slices of wood by means of 
a machine revolving against a plane is a sight 
that borders on the marvellous. Not only 
are the.se delicate sfiavings instantaneously 
produced, but they are cut into the correct 
length and breadth to make boxes, and, in 


the case of the outsides, are gently notched 
to indicate the .spot where the folds must 
pre.sently come. The timber cm|iU>ycd is 
exclusively Aspen, from .Sweden. Each 
wood match-box, of course, consists of three 
pieces—the entire outside being one, the base 
of the “drainer” the .second, and the ujjstand- 
ing .sides of it the third. The first process in 
wood box-making is to colour the edges of 
the outsirle piece ; then bend it round, and fix 
it so by means of paste with an (previously 
printed) encircling label. The strip of sand¬ 
paper for striking on the side is then added, 
and the box-cover is completed. The inside 
needs but one operatitin—to attach the 
bottom to the bent .strips of wood which 
form the four sides by the use of a long 
narrow piece of pasted paper. In mo.st 
factories both parts of these lx)xes are made 
more frequently by hand. The triumph of 
ingenuity, however, is surely refiched by a 
machine which not only folds and makes the 
outer ca.se, but affixes the .sand, and simultan¬ 
eously prints the label! This complicated 
task is accompli.shed at the rate of 400 gros.s 
a day. Such a comprehensive machine is, 
however, not in very general u.sc. Hand 
labour is more employed in turning out the 
cardboard bo.xes de.stined for wax matches, 
though these also are often done by machine ; 
but in that ca.se the .sandpaper .strike-piece 
is invariably affixed by hand, as is also 
the paper flap which covers the rows of 
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matches, and the little tab by which the box 
is pulled open. To make such boxes by 
hand from start to fini.sh requires nine 
handling's. I he comparative payment of 
the two methods is--boxes, insides only (for 
wax matches), made by machine, eleven gross, 
\ by hand, one gross, 2}^±, and this 
quantity is attained by good workers per 
hour. .\ similar speed and scale of pax'ment 
applies to the outsides, though not exactly 
identical, since there is .so much more work 
entailed. 

In every department, whether managed 
by machine or hand, the work is achieved 
with almost incredible sjjeed, and the quantity 
produced by each employee looks to the in¬ 
experienced eye impo.ssible of comprehension. 
As an instance, the women who stand at 
tables piled high with cardboard box-outsides, 
pa.ste, stick cm and drop into large baskets 
beside them, sixty gross of sandpaper strips 
every day! I'heir hands do \ erily seem to 
move at lightning speed; applying paste 
to a smooth board on the table edge, |)icking 
up neatly heaped dozens of paper strips, 
rlabbing them rlown in rows in the .spread 
paste, and then catching them up again one 


by one with the right hand, whilst the left 
takes up bo.x after btjx from the mountain 
Ijefore them. A ila.shing movement of the 
deft hands and the paper is in place, the 
box dropped, and another in course ol 
oi)eration. 

1 here are, in the ca.se of almost every 
factory, some scores of {)eoplc employed 
outside the establishment, women who from 
one cause or another find it impo.ssible to 
go out to earn their wages, and are, therefore, 
glad to be enrolled as home-workers. The)' 
do boxes only, the match-making not bcinp 
practicable in little dwelling-hou.ses. Thc.‘e 
home workers are supplied by the factories 
with the various parts—.strips (jf wood, card¬ 
board, paper, etc.—and they are at liberty to 
bring back the made bo.xcs at a given hour 
daily. It is very u.sual for whole familic.s— 
with the exce])tion of the strong male 
members — to work at the boxes, mother, 
.several children, and sometimes grand-parents, 
ai! contributing \’arious divisions of the 
rc(iuired labour — one will bend the wood 
strips, another will paste the paper wrappers, 
another will stick tlv.sc round, a fourth 
will .set the finished boxes aside to dry, and 
.so on. The home workers are priid at the 
same rate as tho.se who spend their time 
within the factory walls, and, unless they 
make sixjcial arrangements, they are not 
compelled to finish their work by any stipu¬ 
lated da)'. 

'Fhe necessity to make tin boxes leads most 
match factory owners to enlarge this rlivisiott 
of the undertaking by turning out many 
varieties of tin rccejitacles, such as ornamental 
.tea caddic.s, little round boxe.*? for blacking, 
and numerous smaller editions of the sort 
that chemists fill \\ ith ointment, etc. ’ 

The machine has the entire monopoly in 
the making of tin boxc.s, and a very lightly 
constituted manual machine it is, one turn of 
a half-circle, there and back again, 
sufficing to cut the .sections of any 
shai)cd box out of the in.scrted sheet 
of tin. 

The mottled effect sometimes seen 
on variously cr)loured tin goods which 
in the trade is knowm as “crystallising,” 
is produced by a most ingenious pro- 
ces.s. Each sheet of tin is heated over 
gas jets, and when ver)' hot is laid in 



SlKriNG WOODEN MATCHES. 




172 


BRITAIN AT WORK. 


an iron-lined sink in which are dozens of 
little holes. On the hot tin being laid in 
the sink, a tap is touched, and up through 
the holes suddenly shoot vigorous jets of 
cold water. It is the sharp contact of these 
water needles with the heated tin that jjro- 
duces the pattern, to retain which the sheet 
is plunged into a bath of acid, after having 
been rubbed with whitening. The whole 
transformation of a plain sheet of tin to 
a closely patterned one occupies just two- 
and-a-half minutes. The 
various colours are pro¬ 
duced by varnishing with 
different coloured var¬ 
nishes and afterwards 
stoving. 

In the matter of filling 
bo.xes with matches the 
girls employed become so 
deft, that to do 360 boxes 


a tin box will ignite. That is the moment 
for self-possession. 'I'o drop them would 
spread instant di.saster, but to hold them 
firmly is the j)ride of every good worker, and 
to plunge the whole flaming lot into the 
neighlMHiring bucket of water is her imme¬ 
diate intention. 

The workers in this department arc obligerl 
to deposit their .street clothes (hats, jackets, 
ties, etc.) and the food which they bring 
for their mid-day meal in a cloak-room 
which is kei)t locked, and 
the contents can only be 
had at appointed rest 
time and at the end of 
the day's work. Thus, 
by having the workshop 
entirely free of hanging 
g.'irmcnts, is the risk of 
the spread of fire lessened, 
and the workers are not 



in an hour, or twenty-five gross in a day, 
is not considered at all a record score. 
They .seize long, ev'cnly laid rows of matches 
and cram them into the ready-opened boxes 
with the most absolute disregard for the like¬ 
lihood of fire. A match is dropped on the 
stone floor, a thick boot casually passes over 
it, a snap, a flare, but nobody thinks of taking 
anj' notice, for some other passer-by is almost 
sure to put it out—or eventually it will put 
itself out—so why bother, when the aim of 
one's bu.sy hands and active brain ‘is to 
fill more boxes in the given time (and there¬ 
fore take more money) than all the other 
girls ranged along all the other benches in 
the workshop? 

Sometimes, however, a halt is unavoidable; 
for by some unlucky chance a whole handful 
of matches in the act of being put into 


allowed to get their food until they have 
been .seen to wash both hands and face in 
lavatories where kccti-eyed inspectors see 
that this beneficial regulation is thoroughly 
complied with. 

One is glad to note that the inevitable 
monotony of the match girls’ hours of work 
is alleviated by the permission to talk to 
their neighbours. The constant flow of quick 
chatter that goes on, in spite of unsurpassably 
rapid work, shows that the privilege is 
appreciated. That it shall not be abused 
and noi.sy behaviour ensue, is the re.sponsi- 
bility of the men and women, heads of 
departments, who ceasele.ssly perambulate 
each work.shop, watching a moment here and 
there whether the “ hands ” are giving proper 
care to each item as it passes quickly through 
their clever fingers 
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11 is also pleasant to record that in the 
particular factory under our notice there 
e.vist various schemes for the amusing or 
improving of hours of leisure ; an interesting 
fact disclosed by an inquiry as to what use 
is put the st.ige which crosses one end of 
a long hall with tables and benches where the 
women and girls assemble during the daily 
dinner hour. The factorj’ owns its own 
orchestra, composed of a score of men, 


conducted by an overseer, and musical 
entertainments are periodically given, to 
whiclt some of the girls contribute vocal 
items of more or less merit. Occasionally a 
play is undertaken, when everybody possessing 
any dramatic talent is entrusted with a part. 

Such a state of things betokcn.s the e.Nist- 
ence of a very satisfactorj’ feeling of sympathy 
between emplt>yers and employed, and one 
could wish that it were more prevalent. 

1. Brookk Alder. 
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i'hoto. Caittii &• ti>.t Ltd^ 


WELSH COTTAGE INDUSTRIES. 

1.—QUILTING, KNITTING, AND NETTING. 


T he picturesquely whitewashed and 
thatched cottaj^es of “ gallant little 
Wales ” are the home -although, alas! 
not such a busy one as in the good old days 
—of several useful and Ijeautiful domestic 
industrie.s, of which, if we except spinning and 
weaving as fast outgrowing their humble 
origin, the old-time art of quilting may now 
be said to be the chief 

Many a careful lunisewife sets the “cawl” 
(broth) before her I'a/iTy, and celebrates her 
tea-drinking, in her kitchen amidst the baking 
“ plank ” bread and the pathetically recognis¬ 
able portions of her slaughtered piggy, that 
the quilting frame may occupy the parlour. 
To be sure, a Welsh cooking place is a rarely 
artistic corner with its flagged floor, lattice 
window, ancient oak .settle and dresser, the 
la.st a picture in itself, with “old Swansea” 
and the forgotten but now prized “ lustre ” 
china, and collectors would rejoice in an 
invitation. 

In small cottages the importance of the 
quilting frame banishes c\cn the great bed 
with Taffy and the tea parties to the kitchen, 
where its checked gingham canopy and ample 
proportions touch the rafters and barely 
squeeze between the wall and the ingle nexjk. 

Sunday alone supersedes “ the frame,” 
when the quilting room becomes the “ Bible 
parlour.” The work is tucked away, the old 


three-legged table is dragged forth and orna¬ 
mented with a crochet mat on which “the 
Book” is reverently laid,and the family bury¬ 
ing cards hanging on the walls arc the only 
connecting link between .seventh-day smart¬ 
ness and workada}’ w'cek-days. 

The quilting frame is simply two lengths of 
wood, generally black with age, connected by 
two cross bars and rai.sed on supports about 
four feet from the ground. It is capable of 
reduction or enlargement by means of hole.s 
and wooden pegs. A ribbon of coarse web¬ 
bing, to which the quilt is tacked, is nailed to 
the inner side of each length and cro.ssbar. 
The metlKKl of work is ingenious but excel¬ 
lent. The material to be quilted is carefully 
measured into quarters and eighths before it 
is tacked in the frame, so that the vegetable 
down .stuffing may be evenl)' distributed. A 
pound to a pound and a half is used for each 
quilt, and this is quartered and halved again 
to correspond with the divisions on the 
fabric. When all is ready, the top piece of 
material is laid on and the work begins. 
The advantage of the vegetable down stuffing 
over the eiderdown stuffing is that it washes 
beautifully, and, owing to the close .stitching 
of the Welsh workers, without fear of dis¬ 
placement. Lately eyelet holes ha\e been 
introduced, so the quilts are now well ven¬ 
tilated as well as .sanitary. 







WELSH COTTAGE INDUSTRIES. 

The patterns of the stitchings have an old- 
world charm all their own. The design 
invariably starts from a round and elaborately 
sewn centre, and spreads outwards in quaint 
branches of leave.s, flowers and fruit. I asked 
an old dame where she learnt her patterns. 

“ Erom my mother,” said she. “ And where 
did your mother learn them ? ” “ From little 
.Annie’s great-grandmother, to be sure,” she 
replied, puzzled by the simplicity of the 
question. And so it is ; the little flowers and 
leaves originally cut out from nature in paper 
with the stamen and veins carefully chalked 
in have been handed down from generation to 
generation, suggesting that the Welsh are 
rather imitative than initiative in art; how¬ 
ever, the result of these copyings is a very 
charming and original form of convention¬ 
ality. The design is always clearly indicated 
by the laboriously neat runnings, no smallest 
detail being neglected. 

Finer and prettier materials, such as wash¬ 
ing silks and chintzes, are being introduced, 
and the W'elsh quilts arc now things of beaut)-^ the oak and china to posterity. The present 
as well as of everlasting wear. Especially day quilts resemble dainty wadded bed- 
attractive are the bassinette covers, which are spreads rather than eiderdowns, 
a most successful departure. Formerly the There is a regular local demand for the 
tiuilts were of dark blue or red homespun cotton-covered ci:>unterpane, and many of the 
cotton and much heavier. Folks required cottage workers, when enterprise in more 
counterpanes that w'ould wear then, as they attractive materials is suggested, say they 
were, and in fact still are, handed down w'ith have quite enough to do w'ith orders from 

the neighbouring fanners, a good solid quilt 




being a neres.sary portion of a well-to-do 
girl’s dowry, and an elaborately stitched one 
as usual a wedding gift in the little kingdom 
as are fish knives in England. 

The Welsh (juilters are too apt to be 
content with this local trade, and are afraid 
to try, or perhaps fail to see the po.ssibility 
of a larger market for their labours—an 
unprofitable attitude these bustling times. A 
band of devoted Welsh ladies calling them¬ 
selves “ The Welsh Industries Association ” 
are doing much, by bringing up the quilting 
industry to the needs of to-day, and by 
putting the workers in touch with the buyers, 
to remedy this. They are accomplishing, 
in fact, for their country what the Scotch 
and Irish ladies have done for the crofters 
and the linen workers of Ireland. Royalty 
led the way by ortlcring some of these charm¬ 
ing counterpanes, and now there is a general 
trade growing up beside the old local one. 
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and a depot devoted to Welsh handicrafts in 
London which is p:i}'ing well. 

Quilting is laborious work ; a .slightly one¬ 
sided stoop in consequence of the old frames 
being too low, and a curious “ crook ” of the 
left forefinger from feeling if the needle is 
through, arc sometimes noticeable. Seven to 
nine daj's, working six or seven hours daily, are 
required for a full-si/,ed cjuilt. 'I'he average 
cost is slightly under that of an eiderdown 
cover, but, of course, varies with the material 
ii^ed. There are over 1,400 Welsh families 
employing their leisure hours in quilting. 


'They turn quite naturally from cooking or 
washing to the frames, and in spite of hard 
lives and roughened hands the work is deli¬ 
cately clean and fresh. It is pretty to hear 
them singing their folk songs as they bend 
over the stitching. 

The art of knitting is the 3'oimgest of the 
important textile m.anufactures. Its peculi¬ 
arity consists in the use of a single Jthread 
for the entire texture, and the forming from 
that single thread of an especially strong yet 
elastic looped web. It was at one time as 
national a Welsh industr)' as weaving, but 
• the introduction of the stocking machine 
has revolutioni.sed it. 

Women knitting as the)'’ drive the kine, 
or trudge to market, and j>edlars with’ long 


sticks of swinging hose over their shoulders 
buying up the stockings from cottage to 
cottage to sell at Merthyr and other “works” 
districts arc no longer seen. The change 
has been, and still is, severely felt, but the 
Welsh knitters have taken not unkindly to 
the machine, and that it is not to be found 
in every cottage is due to its initial expense- 
Some manuliicturers hire out machines to 
“operatives,” a plan that .seems to work 
well. Most of the domestic knitting machines 
now in use are of American origin. They 
are the narrow hand machines and the wide 

hand machines. 
These two arc ex¬ 
clusively used in the 
houses of the “oj)cra- 
tives.” Power rotaiy 
frames and power 
round frames driven 
by water power or 
steam are used in 
the factories; some 
of these machines 
re(]uire the attend¬ 
ance of onl)' one 
female, and yet the 
sub-letting of 
domestic knitters 
remains a peculiar 
feature of the trade. 
The cl'iief reasons 
which tend to keep 
up the hand-frame 
work are the diffi¬ 
culty of doing certain 
things by machinery, or of doing them as 
well as they would be done bj'^ hand, and the 
great cost of the new factory frames, together 
with the fact that manufacturers have already 
property in the c.xisting hand machines. 

The best hand-machine knitter cannot do 
more than t,ooo loops a minute of worsted 
and 1,500 of silk. The present power-frame 
makes 250,000 loops a minute. 

Women in their own cottages earn 8.s. to 
I os. a week. In factories they are emplo^'ed 
in mending, stamping, turning and folding 
the hose, and earn rather more. On the 
hiring-out of machines system over 1,300 
people are now employed. 

The Tregaron and Llandilo districts are 
flourishing stocking centres, and the click of 
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the machine is constantly heard from cottage 
<k)ors, but it is doubtful if the Welsh them- 
selves do not prefer the hand-made stockings 
to be seen on the stalls at every market and 
fair; at any rate, there is still a good deal of 
hand knitting done by the rural people, and 
recently a fresh impetus has been given by 
the revival of hand-knitted golfing and .shoot¬ 
ing stockings. The finish of the hand-made 
hose is certainly .softer and finer than that 
of machine-made goods. 

Hut hosiery is not the only prt)duct of 
the busy cottage knitters; shawls, gloves, 
children’s gaiters, cardigan jackets, and 
jerseys come fresh, and often beautiful, from 
the little frames, and the white, hand-manu¬ 
factured goods made from the wool tjf the 
pure bred mountain sheep are e.si)ccially 
worthy. The “ Wel.sh wig,” a sort of nightcap 
in black wt)rsted, is still fabricated and worn 
under the “Jim Crow” hat; instead of the 
white frilled caps and the “high” hat of 
old, now almost as estinct as the dodo - 
the last one I saw was b(;ing buried by 
an old dame to sa\e it from the ridicule of 
the younger generation! Wales generally, 
and especially Carmarthenshire, with its many 
strong, i.ipiti streams, rivers, and waterfalls, is a 
country ijcculiarly adapteil to the generating 
iif electrical power; and thinkers who ha\c 
the interest c)f the Welsh at heart foresee a 
rosy anrl not far tlistant future when every 
cottager will appl)' electricit)' to his knitting 
machine or power loom. 1 his would do 
more, ]jerhaps, than anything 
to increase the output of the 
country and check the move¬ 
ment to the large towns, and 
conseciuent dci)opulation ot 
the rural districts. While the 
rustic folks are slow of action 
and camtent with local con¬ 
sumption, the energetic ones^ 
will seek in fresh fields a 
market for their push and 
enterprise ; and since it seems 
to be for the benefit of the 
nation as well as for the in¬ 
dividual that the worker should 
remain on the land, the value 
of keeping the home together 
by profitable employment 
cannot be overrated. 

23 


Netting is immediately related to knitting, 
but is rlistinguishcd by the knotting of the 
intersections of the cord. In W^ales, as else¬ 
where, it is one of the most ancient arts, being 
practised by primitive tribes at all times. In 
the old days the Welsh Jietting industry 
chiefly consisted of the finer .s(jrts, such 
as curtains, d'oyleys, and the now almost 
defunct antimacassar. When the.se articles 
flouri.shed the trade was considerable, and the 
art being easily learned, anil the implements 
simple and inexpensive, workers were plenti¬ 
ful. Then antimaca.ssars went out of vogue, 
and the netters endured a long period of 
dcpre.ssion. Latelv thej' have commenced the 
manufacture of the coarser and more u.seful 
forms of their art; for many and varied arc 
the i^urpo.ses to which netting can be applied. 
A young but flourishing cottage industiy 
now c.xists, and .seems likely to grow up 
qiiicklv and do well in the making of fishing 
nets, nets for catching game, for defending 
the cherries and strawberries from the ravages 
of feathered Iran.sgressors of the law, for the 
temporary division of fields, and 'for ham¬ 
mocks. 

Net making, in spite of the introduction 
of several iw“dng machines a’nce the nine¬ 
teenth century, continues to be a handicraft, 
po.ssiblj' because of the wonderful dexterity 
which a little practice in meshing develops. 
The old “twine” nets are being .superseded 
by cotton nets, the latter being much more 
easily handled an.l stored. 


' . I i-teA-l.'V'-kj.,; ii, i ^ i 
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NEEDLE AND PIN MAKING. 


N KI'-DLES and pins, those indispensable 
little articles so closely linked together 
by long custom and universal require¬ 
ment, differ as widely in the methods of their 



KIJUBIXG NEKD 1 .HS. 


manufacture as in the materials of which they 
are made. I'ew pc(jple realise how complicated 
is the process by \vhich needles are turned 
out, or how long it has taken to bring them 
to their present perfection of finish. 

Thou-sands of years ago our barbarian 
ance.stors were content to sew their primitive 
garments of skins together with pointed, 
skewer-like strijjs of bone and ivory. The 
Egyptians, Chinese, Indians, and others 
progressed far enough towards the evolution 
of the modern needle to make fine sewing 
implements of bronze, .some of which, found 
in .Egyptian toinb.s, must be quite four 
thousand years old. 

From the.se needles of ivory and bronze 
to the delicate, highly finished ones that may 
be bought at the pre.sent day in packets f>f 
twelve, and sometimes twent>’-five, for a 
penny, is a far cry indeed, and the steps 
by which the one has grown out of the 
other are many and varied, and steadily 


progressive. A complete history of the 
needle would probably fill volumes ; suffice 
it to say that it begins on liriti.sh .soil with 
the e.stabli.shment of a needle manufactory 
at Long Crencion, in Buckinghamshire, in 
the year 1650, for although needles arc 
said to have been made in I..ondon by an 
Indian in 1545, and again by a negro in 
Cheapside in the reign of Mary, their manu¬ 
facture as an industry was not begun in 
this country until the above date. Before 
then Ivngli.sh .seamstre.s.scs were dependent 
on S[)ain and Germany for their tools, and 
a needle was naturally, in those days, a 
thing to trca.sure, as rc.aders of the quaint 
and amusing old play which turns entirely 
on the loss of “ Gammer Gurton's ” solitary 
needle are well aware. Later, the needle 
industry travelled to Reddilch, which has 
since remained its centre. I'he town and 
neighbourhood teem with factories, one of 
the best known being that of Messrs. 
Henry Mil ward and .Sons, to w ho.se courtesy 
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the writer is indebted for mucli interesting 
information, and at whose manufactory our 
pictures illu.strating the processes of Needle 
Making were taken. 
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and pin making. 



STAMPING. 


The \v(?ckly (jutpul of nccnies avcrajjcs 
between seven and eitj[ht millions, a fact that 
makes one ponder the amount of sewing 
<kine, or possibly the quantity (jf needles 
lost all over the world, for they are exported 
to America, China, India, and Africa, besides 
beinjr sent t<i J..ondon, the Colonies, and 
the Continent. 

To j^ain some idea of the ciuantity of work, 
inqenuit}’, and orjj;anisati<jn represented by 
these facts f)ne should, in imagination at 
least, pay a visit to the factory, and follow 
the wanderings of an embryo needle through 
the various dei>artments of that busy little 
world. 

It may .surpri.se a good many to learn 
th.it no fewer than twenty- 
two separate processes arc 
required to make the tiny 
steel in.strumcnt familiar 
to everyone, but the fact 
gives one an idea of the 
perfection to which its 
manufacture has been 
brought. A needle made 
in the year of Queen Vic¬ 
toria’s accession is showm 
in the factory, and a 
comparison of it with one 
produced to-day .shows 
what wonderful strides 
the industry has made, 
and what patience and 


inventiveness have been brought to bear 
ui)on it. A thick, badly shaped shaft, white 
in colour, w'ith an irregular point, a head 
much larger than the body of the object, 
and a roughly-drilled circular eye: such was 
the ncc<l]e with which the seamstresses of 
i 8,}7 had to sew'. The modern needle is 
fine, with an e\enly tapered point, a head no 
wider than the shaft, an eye perfectly smooth 
inside and well .shaped, and a jx)li.sh like 
gla.ss, so that it slips easily through the 
material sewn. 

To understand to what a pitch of perfection 
needle making has been brought, one has only 
to examine the “ caly.x-eyed ” needle, one of 
the latest dcvelojiments of the article. As 
it is threaded'through a slit in the top of the 
head instead of in the ordinary way, there 
must be .sufficient elasticity to allow the 
thread to puiss into the e)’c without being 
frayed or cut, and at the same time the .si<lcs 
of the head • mu.st be capable of springing 
together again .so as t<j prevent the cotton 
from slipping out after the needle is threaded. 
It is evident that to ensure this 'ela.sticity 
the needle must be tempered with the 
g’eatesL regularity ; and extreme care has 
to be taken to make the sides of the .slit 
perfectly smooth, .s<.> that the thread will not 
Ijc cut whil.st jjassing through it. 

The needle makes its first appearance at 
the factor)’ in the form of a piece of steel 
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wire cut into a length for two needles, and 
it has to undergo many vicissitudes before 
emerging as a finished article. It is thrown 
into furnaces, rasped by files, held relent¬ 
lessly to grindstones, punched by heavy 
weights, rolled under groat wooden rollers 
for days, and generally maltreated, but it 
comes triuin})hantly through its trials, to be 
-nuglv ensconced in a dainty packet and 
sent into the world, carefully labelled, the 
very best of its kind. 

The first process the wire lengths undergo 


each one is kept revolving, so that the 
resulting point is uniform and even all 
round. “ Pointing ” was formerly done by 
hand, but the fine steel and stone dust was 
.so dangerous to the operator that, in spite 
of the thick mufflers they wore over the 
mouth to prevent its inhalation, few of the 
“ pointers ” lived bej’oncl the age of forty. 
In the pf)inting machine now u.sed this dust 
is blown away through a pipe, by a steam 
fan, into a chamber specially con.structed for 
the purpose. 



S( OIJUINO NEKDI-KS. 


is the important one known as “ rubbing.” 
Fastened into bundles by means of rings 
passed round their ends, they are placed in 
a furnace, heated, and then taken out and 
laid on an iron-topped table, where a curved 
bar or “ file ” proceeds to rub them steadily, 
the bundles revolving all the time and thus 
bringing each wire in turn under the action 
of the file. This both straightens and 
anneals the wires, which are delivered from 
the file only to lx; placed at the mere)' of 
the “ pointing-stone.” 

By means of a rubber-covered wheel the 
needles arc carried across the concave face 
of a stone driven at great speed by steam ; 


After the small preliminary operation of 
brightening that part of the wires where the 
CN’es are to come, known as “ skimming,” to 
prevent any extraneous matter from being 
stamped in, they are carried off to the 
stamping machine, where the impressions 
for the e)'es are made preparatory to piercing 
the latter. 

Each w'ire is placed in turn on an anvil 
in w'hich is .set a die of the impression to be 
made, and a weight set with a similar die 
falls upon it, thus making an impression on 
both sides »)f the wire at the same time. 
Although stamping is now generally done 
by machine, it is still .sometimes performed 
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by foot power, the workmen beinjf .so dexter¬ 
ous in this department that they can turn 
out between 27,000 and 2S,ooo wires i)er da)', 
a number not far short of the machine output. 
Up to this staj^e of the needle’s development 
the work has been done by men, but here 
woman steps in, appropriately enoujfh, to 
make the eye, so essential a part of the 
implement. 

Seated in rows behind the “ eyeing ” 
machines, tidy-looking whitc-cJ^med women 
feed the endless revolving screws which carry 
the wires under two punches exactly the 
same si/.e and shape as the impression 
already made on them. When these have 
descended and pierced 
the required openings 
in each wire (it will 
l)e remembered that 
each length is made 
into two needles 
placed head to head), 
a small fork pushes 
the wire aside and 
gives the next one a 
friendly push into its 
place. For 
branches 
hand 

are used, and, al¬ 
though the operation 
is much slcnver, the 
hand-eyer will eye 
20,000 to 25,000 
needles per day. 


This process, it is scarcely necessary 
to .state, requires great care and skill. 

I'he wires, which now bear a re¬ 
cognisable resemblance to their final 
shape, are next strung or “ spittetl ” 
(Jii wire passed through both e)’es 
and handed to the “filer,” who files 
off the burr made by stamping and, 
breaking the double wire into two 
lots of needles, files their rough 
square heads into neatly rounded 
form. The needles, as they may 
now be called, are then threaded on 
fine, slightly roughened wires, which 
hang from iron bars like miniature 
clothes - line props, along a table. 
The table is capable of being nun ed 
backwards and forwards b)- a crank, 
and the motion, shaking the needles violently, 
rubs the inside of the eye smooth against 
the rough wire. This “ burnishing ” is to 
prevent the fra)'ing of the thread when the 
needles are in use. 

Although now perfect in shajje the needles 
arc still u.selcss, being soft enough to <louble 
up in the fingers. Intf) the furnace they go 
again, on iron pans, and after a certain time 
are taken out and slid into a vat of oil. 
'Iheir sudden immersion hardens them, but 
the)' are now at the other e.xtreinc and very- 
brittle, .so they' arc tempered by a special 
patented apjiaratus which gives them the 
necessary elasticity. 
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“ Securing;- the ne.xt procc.s.s, h:is a lar-^e 
mill devoted entirely to it, where the nee<lle.s 
spend about nine days wrapped u[), in 
company with soap and emery powder, in 
thick canva.s, being rolled backwards ’and 
forwards under heavy “runners” of wood. 
When finally released from the .scouring mill 
they arc perfectly smooth, highly polished, 
and dark in colour. 

Women next pick out by hand all broken 
or impel feet needlc.s, arrange them in order 
with the heads all at one end of a row, and 
take away any that have in some way 
become .shorter than their fcllow.s. '1 lie 
spectl and certainty with which this is done 
is truly ama/.ing. 

The grindstone again comes into pla)’ to 
“ finish ” the heads and .shariien 
up the point.s, and then the 
needles receive their final polish. 

The “ wrapping-room,” in which 
they are made up into packets 
ready for .sale, is interesting 
chiefly on account of the 
machine at work there countin'* ' 

o 

out with quite uncanny cle\er- 
ness bunclu's of twenty-five 
as.sortcd needles and delivering 
them on a tray to the “ sticker " 
ready to init up. 'riiis work 
is also rlonc by women, who 
are largely ciTqjIoyed in the 
making of these especially 
feminine articles. 
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room itself. Mere are rows of machines 
moved b>' steam power, w-hich turn out pins 
at the rate of 180 to 220 jjcr minute, the only 
hand labour in the whole process being the 
removing of the finished pins by the em¬ 
ployees looking after the machines. 

Watching the j/todus opcritiidi of one of 
these unresting workers of steel and iron, 
one sees the end of a coil of brass wire on 
a revolving drum passing through a hole into 
the machine, being straightened and kept 
in its place meanw.'hile by iron peg.s. It is 



WHITKNIN'O. 


Almost more indispcn.sable than needles 
are their companion necessaries, pins, but 
the mode of their manufacture is very much 
simpler, one machine doing nearly all the 
w'ork that in the earlier days of jiin-making 
required twelve or fourteen tedious processes 
by hand. The firm of Messrs. Kirby, Beard 
and Co., by whose kindness the writer has been 
enabled to gather in w-hat fashion pins come 
into existence, is one of the oldest in the 
trade, dating back to the year 1 / 43 ' 
a sketch of their factory at Birmingham will 
give a good idea of the industry generally. 

From the “ wire-drawing shop,” where the 
w'ire, placed in coils on revolving blocks, is 
draw'll through holes in a steel plate to the 
various sizes required for making the diffbient 
sized pins, one passes into the pin-making 


.seized by a pair of sliding pincers which put 
it through another hole, atuL as it comes 
out on the other side a little hammer strikes 
it, forming b)' successive blows the head of 
the pin. i'htMi down comes a sharp shears, 
and cuts <iirthe required length of wire. 

Headed and cut, but pointless, tiie embryo 
pin falls into a slanting groove too narrow 
for its head to pass through, and thus a row 
of pins hanging by their heads appear along 
the front of the machine. These arc carried 
backwards and forwards over a revolving 
cjdindrical file with a graduated surface-, 
their ends arc held against the file, and in 
this way they arc pointed, anil drop into 
a receptacle beneath. 

The next .step is “ silvering,” for the pins, 
although they come from the machine perfect 
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in shape, are the colour of brass wire, and 
greasy to handle. After being thoroughly 
cleaned by revolving in barrels, they are 
spread out flat in steam-heated kettles, a 
fine tin powder is laid over them, a certain 
quantity of acid is added, and in this the 
pins arc boiled for four hours. They come 
out bright and silvery, being thinly coated 
with tin, and are then dried in sawdust, put 
once mf»re into revolving barrels to be 
polished, and freed from dust by being placed 
in a flat tray and tossed about in a fashion 
only to be mastered b)' long practice. 

The ne.vt process is to look them over 
carefully, weeding out all imperfect ones, 
and then all that remains is to stick them 
in paper, which is done by a machine. The 
paix*r is mechanically crimi)cd and placed 


in position to receive the pins, which arj 
dexterously swept with a brusn down an 
inclined plane leading to it by the girl feed¬ 
ing the machine. 'I’hey pass into the latter 
in long vertical lines, a lever brings the paper 
under their points, a clever bit of machinery 
presses them into it, and row by row a sheet 
is filled with from too to 500 pins evenly 
arranged, and leaves the machine quite ready 
for the purchaser, 

A special department of the factory 
employs girls to make the boxes and packets 
in which the pins are also put up. These 
vary from small tuince boxes to large 
decorated cases, and many of them arc 
very pretty as well as useful, containing 
various kinds of pins in daintily designed 


receptacles. 


JOSKl>IlINI-: Bullkn. 


(Tht illu^lralinnf (Tiroin/iain'iiij' l/its ariiclr nre from pUoU\iliuph'. speriatly taken Jar the purpose, and are the 

• opj^ight oj Cassell and Co., l.id.) 
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LONDON'S DOCKS. 


I T is an imposing spectacle to stand at a carg<x:s, and large vessels are being laden 
point of vantage—an iippei* floor of one with merchandise for exportation ; craft 
of the many huge warehouses scattered having been “cleared” are moving majestically 
about the docks —and gaze out acrf)ss the away for fresh supplies; others are moving 
vast acreage of wa^er, with the busy, teeming in, loaded, bringing tea from China, ivory 



THE WEST IxniA IMPORT DOCK. 


life upon its basom. The air is filled with 
the noise and clamour of unremitting industry ; 
craft of all kinds are there, from colo.ssal, 
leviathan liners to pigmy row-boats—Dignity 
and Impudence in close contiguity ; mammoth 
cranes are swinging round with their costly 
and cumbersome loads, and floating derricks 
are also assisting to expedite the work of 
relieving the many argosies of their bur¬ 
dens; barges are receiving “overside” various 


from Africa, wool from Australia, tobacco 
from America-in fact, merchandise from 
all parts of the world; stea'm whistles are 
shrieking, luirns baying, confused shouting 
of voices, deafening clanking of metal, a 
feverish, pulsating activity. It is the daily, 
routine, month after month, year in, year 
out, of the greatest, port of the greatest city 
of the world. ; 

There are eight groups of docks' at the 
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Port of London, Six of these are under the 
contnjl of one company, namely, the London 
and India Docks Conipam', formerly known 
as the London and India Docks Joint Com¬ 
mittee. 'I'hc docks are St. Katharine, lamdon, 
West India, East India, Victoria and All)ert, 
and Tilbury. The remaininji two docks are 
the Surrey Commercial and IMillwall, and 
they are managed by separate companies. 

Tl\e St. Katharine Docks are situated near 


the 'lower Bridjfc, and have an area of twenty- 
three acres, thirteen of land and ten of water, 
'rhey are accessible only to small steamers 
•employed in a coasting or Continental tradc^ 
although the warehouses receive some of 
the costliest articles coming into the Port 
•of London. Large quantities of tea are 
■Stored here, it being estimated that no fewer 
than 867,exx) packages, weighing 36,000 tons, 
are thus dealt with annually. When the 
packages of tea are received at the warehouses 
Jiiey are sorted, .sampled, and marked by 


ofliccrs of the company and <if the Custom.s. 
hAcntualh- the tea is arranged into “ shops,” 
a shop c<msisting of three or more packages. 
The lids are then removed, and the contents 
e.vposcd for the examinatiem of the brokers. 
Ce\ lon tea is “ bulked.” that i.s, turned out 
on the floor and thoroughly mi.xed. It is no 
unusual thing for 200 tons to be thus reposing 
in a huge heap on the floor at one time. 

Marble is received here from Italj', and 
such articles as wool, bark, gutta- 
jiercha, etc., are also st<jrc<l. Ad¬ 
joining is the ICast Smithfield 
depot, used for both imports and 
e.xports. About loo.ocx) tons ol 
go('.ds pa.ss annually through this 
nlace. 

i 

I'hc London D<.)cks, which arc 
.separated from those of .St. 
Katharine by Nightingale Lane, 
arc ncarlv a mile in length, and 
occupy a hundred acres, fort)’ 01 
which are water. ihc)’ have 
vast vaults and warehouses, with 
a floor area of about 3,000,000 
square feet, and a storing acecun- 
modation of I70,0(X) tons. In the 
vaults there is room for 105,000 
pipes of wine. Miscellaneous 
goods arc received, including 
wool wine, brandy, sugar, dried 
and green fruits, ivory, s()iccs, 
bark, gum.s-, metals, drugs, pcp[)er. 
rice, coffee, c«)coa, i.singla.ss, etc. 
Ivory, when received at the docks, 
i.s weighed and carefull)’ examine<l 
to sec that no stone or metal 
has been inserted at the base of 
the tusks to increase weight; 
this deception is .sometimes rc- 
sorteil to by nativc.s. Some of 
the tusks are often nine feet in length, and 
weigh 180 lb. each. 

Cinnamon, on receipt at the docks, is, after 
being examined by merchants, packed into 
bundles by a special machine. 'Phe accom¬ 
modation for w'ool at the London and St. 
Katharine Docks occupies a floor area of 
1400,000 feet; and frequently as many as 
1,400 labourers are employed in this depart¬ 
ment alone. It i.s estimated that 1,600,000 
bales of wwl, weighing 250,00c tons, and 
of the value of 20,000,000, i.s received 
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jinnually. ICach bale contains tlic shearins^s 
of sixty sheep. 

Ihere are over Iwcnty-eiijht miles of 
f>an}(\vays in tlie wine vaults, which, as 
already stated, ha\e accommodation for 
105,000 pipes of wine, bein^ princii)ally port, 
sherry, and Madeira. X’isitors inspectinjj the 
vaults are supfdiecl with a small oil lamp 
on the end of a stick, which serves to light 
their way and at the same time to denote 
to the vault-kee{)er how many visitors are 
present in the vaults. The tcmixjrature of 
the latter is 60“ Fahrenheit, and v'aries very 
little summer or winter. There arc al.s<j 
brandy vaults, and a bottling department. 
In the latter wines and spirits arc drawn off 
from the cask, and bottled for e.xportation in 
bond. 

We next come to the West India Docks, 
situated on the northern part of the Isle of 
Dog.s, They occupy 244 acre.s, 105 being 
water, and consist of three parallel .sets of 
dcjcks, each about half a mile long. There 
is warehouse room for .storing 150,000 tons 
of goods, and the principal articles received 
are rum, frozen meat, and various kinds of 
wood. A new entrance has now been added, 
480 feet long, 60 feet wide, and 30 feet deep. 
In the import dock nearly the largest vessels 


coming into the Port of. London can be 
reccivctl. 'I'he warehouse for the reception of 
frozen meat has accommodation for iub,ooo 
carcases cjf sheep. 'I'hc temperature is 
13° below freezing point. 'I'hc wood depart¬ 
ment covers an area of thirty acres, a large 
portion of which is under sheds. Oanes and 
electric travellers are used to remove the 
huge logs from place to place. Some of the 
logs of mahogany will realise as much as 
from £2^0 to ;^300 each. The largest ever 
received at the dock was Oo feet 6 inches 
long, 40 inches in breadth, 37 inches deep, 
and weighed 11 tons i'8 cwt. On the north 
side of the dock is a large building containing 
the powerful machinery for pumping water 
into the dock to make up the losses caused 
by the ingress and egres.s of vc.ssels. The 
water is, of course, alwaj-s kept at or.c level 
in docks. A sight which notody interested 
in the subject should fail to see is the docking 
w undocking of a vessel. The pumps at 
this dock are capable of raising 7,500,000 
gallons of water an Ivnir, equal to five and a 
half inches over the area of sixty-one acres 
which they feed. 

In the rum department 40,000 puncheon-s of 
the value of £2,000,000 can be stored. The 
vaults of groined brickwork are 1,040 feet long 
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and 154 feet wide, and are lighted by window.s 
each side, at which are cf)ncave reflect(M-s; 
without the aid of the latter the centre would 
be quite dark, summer and winter. 'J'he 
cooper is con.stantly .sounding casks, in order 
to discover if any leakage is taking place: 
no candle or lamp is allowed in the vaults, 
in case of fire. 'I'here is a \ atting floor, where 
merchants arc allowed to blend rum, and 
which has a vatting capacity of 58,530 
gallon.s. 

Entrance to the Ea.st India Dock.s is 
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houses cover an area of over 3,000,000 square 
feet; there are 323 travelling and fixed 
cranes, two floating cranes, one capable of 
lifting fifty tons and the other thirty tons, 
and four .steam tugs fitted with steam fire 
fngine.s. A complete system of goods lines 
communicate with the general railway .system 
of the country, and a buffet is provided near 
the Central Railway Station on the north 
side of the dock to refresh passengers, visitors, 
labourers, mechanics, and others. The Albert 
Dock is lighted with electric light. 

The principal articles dealt 
with are grain, tobacco, and 
frozen meat, which are ac¬ 
commodated at the Victori.'i 
Dock. ;\lbert Dock is use<l 
only for the loading and 
di.scharging of ship.s. The 
di.scharging in the former 
dock is done at jetties in.stead 
of at ejuays, a.s in the case 
of all the other ducks of the 
company ; this expedites the 
delivery of goods into barges, 
and .saves expen.se. The 
tobacco warehouses have ac¬ 
commodation for 20,000 tons 
of tobacco at one time, the 
market value t)f which is 
;^ 9 ,ooo,ooo. The frozen meat 
stores will accommodate 
350,000 sheep, and additional 
accommodation is being pro¬ 
vided for a further 200,0a) 
sheep. 

^ Co.t Ltd, K 

On the south side of tlie 


by means of a lock thirty-one feet deep, 
and they are situated half a mile east 
of the West India Docks. One of the 
finest views of the river is to be obtained 
from Brunswick Wharf in these docks. The 
main entrance is in East India Dock Road, 
and opposite this is Poplar Hospital, for the 
reception of persons injured in the docks. » 
The Royal Victoria and Albert Docks are 
the largest of the group under the control 
of this company, and extend from Blackw'all 
to Gallions Reach, a distance of three miles. 
The quays have berths for sixty of the 
largest vessels, besides accommodation for 
numerous smaller craft; and there is an area 
, of. l8o acres of water. The sheds and ware- 


Albert Dock are two dry docks, 500 and 
410 feet in length respectively. Dry docks, 
as is generally knowm, are for the accom¬ 
modation of vessels requiring repairs. The 
vessels are floated in, the water pumped out, 
the vessels resting on groins at the bottom. 
The depth of water is maintained in this 
dock, as in the case of the West India, by 
pumping; and the pumps are capable of 
throwing 7,500,000 gallons an hour. Stretch¬ 
ing down the Thames, i,i20 feet, is a wharf, 
the water alongside being twenty-six feet 
deep at low water; here the largest vessels 
are able to lie, to coal, take in cargo, or 
embark passengers. 

The Tilbury Docks have a main dock and 
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three branch docks ; the>' are connected with 
a tidal basin by means of a lock, 700 feet 
long and 80 feet wide, in whicli arc three 
pairs of gates, 'i'he main dock is i,.Scx)fect 
long by 600 feet wide; each branch dock is 
1.600 feet long, the centre one being 300 feet 
wide, and each of the others 250 feet wide. 
The total water area of the docks is fift\ -foiir 
acres, and of the basin nineteen acres ;• the 
depth of water in the main dock is thirt}'- 
eight feet, anti in the basin at high water, 
spring tides, forty-live feet, and there is never 
less than twcnty-si.x feet at the lowest tides. 

Here are to be found the largest dry docks 
in the world, being 850 feet long; they are 
enclosed and divided by .si.x caissons, and 
can be emptic'd in one hour and a quarter 
by pumping out 12,000,000 gallons of water. 
There arc tw'cnty-four sheds, 300 feet by r20 
feet, and three in the basin, and fift\ -three 
hydraulic cranes, with a lifting power of 
thirty, hundredweight each, capable of making 
a complete circuit in forty .seconds The 
engine-house for the h)'draulic 


system is on a inassive con 


Crete foundation, and has a 


chimney shaft 120 feet high 



It is fitted with three pairs of horizontal 
compound h\clraulic engines, each pair of 
175 horsc-powLT. The h)’drauiic 'pfcssure is 
conveyed underground, through cast-iron 
pipes, anil connects with travelling crane.s, 
lock-gales, sluices, railway sidings, capstans, 
etc. The premises are lightetl throughout 
by electric light; there arc twenty-six miles 
of rails, and direct communication with the 
railway system of the United Kingdom. 

In addition to the docks, this compaiu' also 
has extensive warehon.ses at Cutler Street, 
Clutched Friars, Commercial Road, and 
\Tcst Smith field fur the reception of mer¬ 
chandise of a multifarious character. 

'I'lic Surrey Commercial Docks are cm- 
pkn'ecl principally in the timber and grain 
industries. 'rhc\' arc situated on the south 
side of the Thames, in the bend of the river 
which divides the London Docks from tiie 
West India Docks, and have a total land area 
of 217 acres, and a total water area of 166 
acre.s. There are five miles of quays, .-.even 
miles of roads, and sixteen miles of alley s in 
yanls and sheds, si.x timber jionds for floating 
timber, and 221 sheds for the storage of wood 
roods. Thc.so sheds will accommodate 61,500 
standards - - a standard 
being ec]ual to 165 cubic 
feet. I'here are nine grain 
warehon.ses, with net hold¬ 
ing capacity of 271,000 


' ' '' 
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c'fuarters. 'I'lic j;niin i> taken, from the vessels 
l)y self-filling and self-di.scharging buckets 
fitted to cranes f)n the quays, and flelivcred 
into ho|)[)er.s, it being estimated that uo lifts 
[jer hour can be matle by each crane. 'I'he 
hoppers pass along on rails (iutside the 
buildings, and deli\cr grain into weighing 
machines, which are capable of weighing 
two tons at a time. I'rom the weighing 
machines the grain is taken up by a .system 
of band machinery, which delixers it on 
<lifferent floors of the granaries. During a 
recent year 1,46s vc.s.sels of various classes, 
carrying wood, grain, coals, and sundry 
merchandise, of the t(jtal net registered 
tonnage of 1,076,518, u.sed these docks. 
Seventy-five per cent, of the wood-laden 
ve.ssels entering tlie Port of London come 
into the Surrey Commercial Docks. 

The Mjllwall Docks are situated on the 
Isle tif Dogs, to the .south of the West India 
Docks, on the northern side of the Thames. 
They consist of an area of 235.^5 acres of 
land and 35^'>2^ acres of water; the entrance 
is three and a half miles below London Bridge, 
is eighty feet wide, with twenty-eight feet 
of water over the sills at Trinity high water ; 
they have three pairs of gates, forming a lock 
450 feet in length, which can be divided into 


two locks of 250 feet and 200 feet in length 
respectively. The principal portion of the 
fhjck is 350 feet wide, with a depth of water 
varying from twenty-eight feet in fairway to 
twenty-four feet by the quay walls. The 
total length of the quay is 3,040 yards, and 
near the south-east corner there is a dry dock 
450 feet long b\' 65 feet wide, with twenty 
feet of water over the blocks at high tide. 
This is emptied partly by di.scharging the 
water through a culvert into the Thames, the 
remainder by pumping. Hydraulic power 
is the motive force u.sed almost exclusively, 
and at the entrance lock there are thirty 
machines for opening and closing gates and 
working the sluices and capstans. The latter 
have a haulage power varying from one to 
five tons each. There are distributed about 
the docks sixty-five cranes, most of them 
of thirty-five hundredweight capacity, and 
moving about on rails of a .seven feet six 
inch gauge. Some of the.se are oh masonry 
foundations, others on timber dolphins 
situated about forty feet from the quay. The 
d<dphins vary from 200 to 360 feet in length, 
aud the advantage gained by their use is that 
goods can be lifted straight from a ship into a 
barge or vice versA. The principal trade of 
the docks is grain, of which about 3,cxx),ooo 
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quarters are received and distributed per 
annum, which represents about one-third 
of the total grain imports of the Port of 
London. 

Reference should be made to the system 
of pneumatic grain elevators employed by 
this company. They float on barges, and 
consist of a vacuum chamber, from which the 
air has been partially exhausted by means 
of steam engines situated beneath the deck 
of the barge. Flexible tubes pass from the 
chamber to the ship’s hold, through which a 
strong current of air rushes to replace that 
driven from the vacuum chamber, and carrying 
the grain with it. The latter thence discharges 
into a garner, and feeds a number of weighing 
machines, which deliver to barges in sacks 
or bulk. 

There are forty-eight miles of railway lines, 
which connect, vic\ the Millwall Extension 
Railway, with the entire railway system of 
the United Kingdom. The company possess 
i,SCX) railway waggons and ten locomotives, 
three of which are used for the working of 


their passenger traffic. About 788,exx) 
passengers are carried annually. During a 
recent year 1,337 vessels used the Millwall 
Docks, of a gross tonnage of 1,457,375. A 
vessel is charged by a dock company according 
to the tonnage of its cargo, not of the craft 
itself—that is to say, according to the space 
occupied by the cargo. 

Finally, taking the docks of London 
collectively, we arrive at the following remark¬ 
able figures: There are 223,420 feet of quays, 
637^ acres of water, and 694 cranes, der¬ 
ricks, electric travellers, etc., in use. 

Some idea of the vastness of Great Britain’s 
business with the world may be gathered 
from the simple statement of fact that during 
a recent year vcs.sels of an aggregate tonnage 
of 15,400,000 entered to discharge in the 
Port of London. The nearest to this was 
Liverpool, with 9,500,000 tons; the third on 
the list was Hamburg, with 7,766,000 tons. 
It is therefore clear that (ireat Britain is still 
an easy first in the race for commercial 
supremacy. 
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WOMEN TOILERS IN THE BLACK COUNTRY. 

AMONG THE NAIL, CHAIN, AND BRICK MAKERS. 

more wemien nailm.ikers than men workers. 


T HIil modern 
tendency 
of women 
with enerjyy and 
capital to quit 
the fireside and 
engage in in¬ 
dustry or trade 
is in significant 
contrast to the 
yearning of 
many women 
in the Black 
Country to be 
relieved from 
their toil. Life 
in the nail and 
chain forges and 
in the brick¬ 
yards is a per- 
jxjtual struggle 
for existence. The conditions of work arc 
not unhealthy, but the hours arc so long 
that physical cnflurance is taxed to the 
utmost, and pay is so small that every 
member of nearly every family, cajjable 
of work, is obliged to add his or her-mite 
to the slender income of the household. 

The portion of the Black Country in 
which these three industries have become 
almost hi.storic occupations lies within 
South Staffordshire and Worcestershire, 
and includes Stourbridge, Dudley, 
Cradley, Lye, Halesowen, and Brom.s- 
grove. Mechanical contrivances have 
been introduced in our great cities for 
the manufacture of nails, notably at 
I.eeds, where many dexterous machines 
are u.sed, cutting, heading, and pointing 
the nails at one stroke; but on the 
hill slopes of Bel per, in Derbyshire, and 
in the Black Country the methods are 
still chiefly manual. 

In Bromsgrove—by no means a grimy- 
■ looking town, for it is rather quaint and 
clean than squalid and dirty—there are 
25 


1 hey arc put into the industry because there 
is little other work in the district for them 
to do, and having passed their probation as 
beginners, by making rough nails that arc 
scarcely marketable except in exchange for 
the cheapest boots and shoes, they are 
[jcrmitted to work on nails for the middleman 
or “ fogger.” Formerly, when the emphjyer 
opened his warehouse, he gave out on certain 
days rods to be worked into nails. Now 
he seldom proffers the material. The nail- 
maker must buy his or her bundle of iron, 
valued at three or four .shillings, before any 
work can be done; and inasmuch as there 
are wcunen who cannot always raise .such 
a capital, they have now and again to be idle 
and to realise the meaning of “ clamming ”— 
an expressive local term for starvation. 

The men and women sufficiently well off 
to purchase the necessaty rods work in the 
.sheds or in their own cottages, and toiling 
often from six o’clock in the morning till 
nine o’clock at night, on an average sixty 
hours per week, can earn from eight to 
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ten or twelve shillings. One has heard 
m some trades of the i)cculiar counting that 
gives thirteen to the dozen, but this is a 
feeble trick in mathematics in comparison 
to the “ fogger’s ” arithmetic in the Black 
Countr}-, his notion of a thousand nails being 
elcve/t hinidred and fifty! In buying he 
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sometimes demands 
even twelve hundred 
for the price of a 
thousand; but invari 
ably the nailmaker 
has to turn eleven 
hundred and fifty 
nails for every thou¬ 
sand he or she is paid for, and though an 
advance of Avages has been conceded the 
workers do not always benefit from it. The 
peculiarity of the nail trade, as followed in 
the Black Country, is that the master takes 
no risk. The worker has to find both the 
capital and the labour Avherever he or she 


shed is attached to the habitation and 
included in the rent. The shed is fitted with 
forge and bellows; but the nailer, usually the 
head of the family, has to procure his OAvn 
bench and set of tools. On the bench is fixed 
an anvil, and a chisel, for pointing, bending, 
and partially cutting the heated iron, and a 
bore in AA^hich the severed length of rod is 
inserted. The “ (diver,” the heaAy hammer, 
AA'orked by a treadle, is close by, and fashions 
the head of the nail. The nailer does Avhat 
he can to reduce the expense of production. 
He lets the bench n^om in his shed to other 
Avorkens—or ‘‘stallers,” as they are called— 
and these men (Ar Avomen pay sixpence per 
Aveek toAvards the rent, and another nincpcncc 
toAvards the cost of the “ breeze,” or firing; so 
that a “ staller" making tAventy thousand 
Flemish tacks—really twenty-four thou.sand 
a laborious AA’eek’s Avork, Avould earn, paid at 
the rate of six[xjnce-halfpenny per “ fogger’s” 
thousand, ten shillings and tenpence: nine 
shillings and scvenpence, Avith his Avorking 
expenses deducted. There are different jjrices 
for the making of hob, 
bru.sh, clout, .and many 
other .sorts of nails; but 
the AA'Hge result differs little. 
The Avorkers arc pciorly 
nourished because they 
cannot afford sufficient 
food, and they are ill clad 
becau.se they ha\fc not the 
AA’hercAvith.il to buy raiment. 
The world to them is a 
slavish den. 

Bromsgrove appears to 
be in.separablc from pciverty, 
yet it is more comely than 
t'radley Heath. The centre 
of the ch.iinm.aking industry by night is 
bright Avith the glare of furnace; by day it 
is .shrouded Avith smoke and gloom and 
flecked Avith mud. Here and there men 
or Avomen are chainmaking in their oAvn 
particular sheds, in comparative .s(jlitude; but 
mijst of the work is done in factories, and in 


can, is obliged to submit to the lo.ss con- some of these work.shops there are five or 
sequent on the purchase of unsuitable six women at the anviks. Their tongues go 
material, and pays all .sorts of charges to in rough rhythm to the beat of the hammers 
make industry i)o.ssible. and the clink of the chains they are forging; 

The nailer’s cottage is both home and but there is no genuine mirth in their din. 
workshop. Generally, at any rate, the AA'ork HoAA'ever Avomanly they may be at heart, 
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appciirances arc against them. In ragged or 
makeshift a[)parel, toil-stained, ill-fed, and 
haggard, they are the antithesis of the society 
beauties who ride in Hyde Park, or grace 
reception or ball at West-End mansion. The 
female chainmaker of the Black ('ountry 
stands long at the forge. She has to work 
now and again with her child at her breast, or 
with a shar[) eye upon the little (jne as it crawls 
about the spark - sprinkled floor. Whether 
her hands an; blistered, or her body .scorched 
with flying iron, she toils (mi, and, working 
tw'elve hf)iirs a day, earns from five to eight 
.shillings [jer week ! She needs n<j larder, for 
she lives from hand to mouth, and if her 
children can sit tij a feast ol bread, .soaked 
in hot water and flavoured with weak lea, 
they become quite epicurean. The bellows 
blowers, both children and old men and 
women, are worse paid than the female 
chainmakers. They turn the wheels or pull 
the bellow-.s beams at the rough rate of 
threepence per day, making, nevertheless, a 
substantial profit for the forge owmers, w'ho 
do not scruple to charge heavily for the 
“ breeze ” or fuel indisi^ensable to the chain- 
makers. 

Industry at Cradley and at Dudley is a 
Juggernaut. The W'oman has to toil till the 
birth of her babe sharply reminds her of the 
im|ierative claims of motherhood ; the man 
has to labour under conditions that sap his 


strength, that utterly exhaust 
nature. In the Cradley district 
one thousand tons of chains is 
the average weekly output, and 
it includes nearly every \aricty 
of chains, from the heaviest 
cables to pit hauling gear, and 
to the familiar dog chains, 
swivels, and rings, for which the 
girl maker receives three-farthings 
or at the outside one [)cnny 
each, and for which the dog 
fancier willingly pays eighteen- 
pence. The woman, as a rule, 
forges the smaller 
and lighter chains, 
inasmuch as for this 
w'ork less furnace 
heat is necessary. 
She heats the thin 
iron rod, bends the 
red-hot piece, cuts it on the chisel, twists 
the link, in.serts it into the previous link, and 
welds it with the hand hammer or the 
“ Oliver,” or both. The male chainmaker is 
engaged in the production of heavy cables, 
and is well paid for his work while he i.r at 
it, getting from .se\en shillings to ten .shillings 
per day ; yet he is so handicapped that his 
earnings have a better look in print than feel 
in his hand. He has to work in such inten.se 
heat that a portion of his wages is swe,ated 
out of him. He has the thirst of Tantalu.s, 
and assuages it with huge draughts of beer, 
the cost (if which, howe\ er poor the quality of 
the beverage, ruthlessly diminishes the weekly 
sum available fir hou.sehold and other uses, 
'fhe heat of the furnace .saps the man’s 
vitality, and two days’ full work per week 
is as much as nature can withstand, especially 
as his constitution is .soon undermined by the 
fierce alternations of heat and cold. Granted 
that he actually receives one pound per week 
for his toil, from this sum must be deducted 
the inevitable beer money, and two or three 
shillings for blast, the latter sum going to 
the employer as his .share c'f the cost of 
fuel and blow—practically for the u.se of the 
furnace, worked by either steam or me¬ 
chanical pow'er. 

Bricks are made in nearly everj^ county 
in England, but it is in Staffordshire and 
Worcestershire that the works are the most 
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numerous and the output the greatest. 
Twent)' years ago the lot of the brickmaker 
was even worse than it is to-day. Around 
the huts in the brickfield ‘‘.sunburnt men, 
whose scanty clothes were of much the same 
colour as their skins, desperately ran their 
top-heavy barrow-loads hour after hour, under 
a jDerhaps almost tropical sun; there the 
b.arn)w-loader ceaselessly swung himself from 
leg to leg as he lifted his tale of bricks on the 
barrow ; while that other worker, who by her 
length of draggled skirt shoultl be a woman, 
claimed no exception on account of her sex, 
but rough-sha[xid the rough clay and supidied 
the moulder next to her as if he were an 
insatiable machine and not a creature of flesh 
and blood.” The wealthy son is said to be 
“ born with a silver spoon in his mouth.” 
There is a clum.sy variant of the saying, the 
clay worker ruefully ctmfcssing that his b(>y 
is “ born with a brick in his mouth.” Any¬ 
how, his offspring, boys or girls, are impelled 
or drift into his (Kcupation. In many of the 
large brickfields machinery has ousted child 
labour, but brickmaking in the Black Country 
is still carried on to a great extent by hand— 
and feet. The moulder i.s paid by the 
thou.sand bricks. To .see him handling the 
clay one might imagine that he was away in 
Egypt, hurrying at the command of Pharaoh’s 
tasknraster. He is not only a worker but 
a taskmaster himself, inasmuch a.s he has to 
engineer his gang, usually members of his 
own family, to a profit. The clay is wheeled 
to the ‘‘ pug mill,” which, worked by steam or 
horse power, is .self-delivering, and, if built 
tc» economise time, is within reach of the 
moulder; but if at a distance from his 
working place, the clay, cut in lumps to 
make three or four bricks, is passed on by 
the flat-walker to the moulder. He flings 
it into the mould, empties it, shaped, on the 
pallet board, and from thence it is carried 
a^vay singly, or placecl on the barrow-loader 
for transit to the hack to dry and to the 
kiln f<jr burning. The introduction of iJrick- 
making machinery has di.si^ensed in some 
fields with both the flat-walker and the 
pug boy; but in the Black Country many 
women are still employed in the brickfields, 
not only in the manipulation of bricks, but in 
brick burning, dressing, and loading. The 
Legislature has restricted female employment 


to .some extent, but the ” clay dabber chicks ” 
—the w'omen w'orkers in clay—have been 
allowed, like the pit-brow lassies at the 
Wigan collieries, to continue their toil. They 
are not so bedraggled as formerly. They 
work with naked feet, but their gowns are 
tucked up more (jr less neatly, and they wear 
a handkerchief head-covering, less glaring in 
tint, but tied something after the picturesque 
style of the girls who grind out barrel-organ 
tunes in city street. The men brick moulders 
make good wages, if they are persistent and 
tem[)erate. The women arc sooner fatigued, 
clay being a heavy and very unyielding 
material to handle; but, according to 
physique and conditions of employment, they 
earn from .six shillings to twenty shillings 
per week, the latter sum, however, being 
considered quite a lucky wage, for though the 
female moulder, like the knight in the age 
of chivalry, is attended by a “page,” who 
.systematically carries away the proiluct of 
her toil, .she works in such intense heat and 
under such other disabilities that she seldom 
mould.s more than eight hundred or one 
thou.sand bricks daily. 

The report of the Select Committee of the 
House of Lords on the .sweating .system, 
commenting on the industrial condition of 
the nailmakers and the chain makers of the 
Black Country, admitted that a hard week’s 
work of twelve hours a day provided no more 
than a bare subsistence for the men and 
women engaged in the work, and [Jarticu- 
larly deprecated the treadling by women of 
the “ Oliver,” the heavy sledge-hammer, as 
altogether too great a strain on the female 
organism. Wages are, perhaps, a trifle higher 
than when the report was issued, and there 
has been some little improvement in the 
industrial conditions of women’s work in the 
Black Country: in fact, there is a more evident 
disposition to reduce, and even to abolish, 
female work in the brickyards. But the pre¬ 
vailing .serv’itude is painfully reflected in the 
social life of the people. They are spoken of 
scoffingly as “ i^eaky blinders,” and are no freer 
than any other labouring section of the com¬ 
munity from the rougher element; but in the 
main they are a hard-working, patient, endur¬ 
ing folk, especially when it is remembered 
that in their daily struggling the scriptural 
doctrine that riches are the root of all evil 
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is reversed. To them tlie desperate need of 
money is the root of all evil, and in many 
homes Professor Huxle>'’s sajinj^ sharply 
applies, frjr the ]>arents, however thrifty and 
careful they try to be, are “bound by the 
fetters of want, and scourged by the wliip ot 
misery.” 'I'he men, influenced b)' association, 
look upon the women, in numerous instances, 
merely as vvajje-earning partners. They 
prefer as sweethearts girls handy with the 
hammer in the forge or with the mould in 


the brickfield. And they consider it as an in¬ 
evitable condition of wedded life that women 
should continue to bring pecuniary grist to 
the mill. Youthful marriages are common, 
and the inexcjrable fiat of life in the Black 
Countr}' seems to be that the poorest cou])lcs 
slu)uld have the most children. At her w its 
end, with many mouths to feed, the anxious 
mother does not always grieve at her baby’s 
death. She has been heard to exclaim, 
“ 'I'hank God, it has gone back again ! ” 

John Pknoleton. 
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BEE FARMING. 

AN INTHRESTING COTTAGE INDUSTRY. 


O F ail Britons at A\-ork tlicre are few whose 
occupations arc more interesting^ than 
tliat of a devoted and c<Jin])etent bec- 
kee])er. Rerliaps it would be better to call it 
a hobby rather than an occiipatii)n, though 
there are many who manage to make it n<jt 
only a matter of amusement and interest, but 
of profit loo. It is, howcv'cr, hardl)’ an 
occupation in the sense of being a business 
to which a person rnay devote his whole 
time and attention with a view to making 
a full income. There are in this king¬ 
dom no such “ bee-farms ” as there are in 
America. The vast expanses of flowering 
crojjs and the more equable climate of some 
regions of the Western world are more 
favourable to bee culture than the conditions 
prevailing in this country. There are Ameri¬ 
can apiaries with their thousand, fifteen hun¬ 
dred, and two thousand hives, and honey 
producing is a considerable and very profit¬ 
able business. 

With us it is more of a cottage industr)', 
carried on by those who have other occupa¬ 
tions to rely upon, and who keep bees only 


as a sub.sidiary business at once interesting 
and profitable. In this fickle and uncertain 
climate of ours bee-keeping can hardly be 
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recommendccl as a thing to rely upon, but 
any person favourably situa,ted and well quali¬ 
fied to enter into it with intelligence and 
thoroughness may easily make a small bee- 
farm a source of income. There are thousands 
of cottagers who are able to pay their rent out 
of their beehives, and there are not a few 
who do a great deal more than that; but 
then they are people who not only are 
specially well situated as regards their rural 
surroundings, but they have exceptional 
qualifications for the work. 

It is of no u.se for any person to 
attempt bee-culture who will not make 
it a subject of intelligent .study and will 
not go to the trouble of thoroughly 
understanding bee-life in all its curious 
and interesting phases. Bee-keeping as 
our rural grandfathers understood it is 
all out of date; all the appliances of 
the busine.ss have been moderni.scd out 
of recognition, as will readily be agreed 
by anyone vi.siting such an establishment 
as that of Me.ssrs. Abbott Brothers, 
whose place at Southall we were recently* 
permitted to inspect for the purpose of 
this article. Old-fashioned methods of 
honey production are now quite aban¬ 
doned by intelligent apiarists. The old 
straw “skeps" of the pictorial cottage 
garden are, it is true, still adhered to 
by some ; but even they have changed 


their form, and the bee-keeper who should 
now stifle the population of his hives with 
sulphur fumes in order to appropriate their 
honey would be accounted a mere barbarian 
at the w'ork. 

Of course, it may be well worth while to 
keep Ijees, quite .apart from any question of 
direct profit from them. Not only are the 
little creatures an extremely interesting study, 
but it is now well understood that they play a 
very important part in the fertilis.ation of fruit 
trees, and a hi\'e of bees ne.ar a garden will 
often enormously increase the cro]) of fruit. 
If, however, it is intended to set up a bee 
farm as a p.aying hobby or a .serious business, 
the first thing it is necessary to consider is 
whether the loc.ality is likely to aflt)rd them 
an abundant suppl}’ of that nectar from which 
honey is elabor.'ited in the body of the bee. 
It is not merely a patch of flowers here and 
there that will keep a well-stocked .ipiary 
thriving. Bees will tr.avel from their hives 
about two miles in any direction, and if they, 
find anywhere within that r.adius Large ex¬ 
panses of bloom in continuous succession all 
through the spring and summer, they will 
store enough not only for their <nvn winter 
food, but if properly managed a large surplus 
for their keeper’s profit. But in situations 
where there is no great amount of bloom 
within a mile or two it is of no u-se to start 
bee-keeping with any idea of making it pJiy. 
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Beginners are very apt to assume that bees 
arc bees, and that one hive of them is just 
the same as another. That, however, is a 
mi.stake. There are races of bees almost as 
distinguishable to experts as the different 
races of men—different in appearance, in size, 
in working characteristics, in productiveness, 
in temi)ers and dispositions. Our native 
ICnglish black bee 
is in many ways 
distinct from others 
that have been 
imported from 
different parts of 
the world. In 
1859 a d i s t i n- 
guished apiarist 
introduced from 
Liguria, a com¬ 
partment of Italy, 
a bee in size and 
form not unlike 
our own, but 
marked with 
yellow rings, and 
believed to possess 
many valuable 
characteristics. It 
has been found a 
better worker— 
getting to business 
earlier in the 
morning and stick¬ 
ing t(j it later in 
the evening, more 
enterprising in 
.searching flowers 
that our bees neglect, more prolific, and, 
abcjve all, more amiable in disposition, not 
so ready to sting, and therefore more con¬ 
veniently and easily managed. In the same 
way we have had imiX)rtation.s from C^'prus, 
from Palestine and other parts of Syria, and 
from some parts of Austria, each importation 
being supposed to have its special merits. 
With all of these there has, of course, been 
cross breeding,and practical apiarists find great 
differences in different stocks. This should 
be borne in mind in purchasing bees, and 
careful inquiry should be made, into the 
lineage and character of their “ queen.” One 
of the first things that will excite the interest 
and astonishment of any beginner in the study 
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of bees is the fiict that the swarming thousands 
of them filling a hive to overflowing—twenty 
thirty, forty, and even fifty thou.sand of them 
—are all the offspring of one mother bee, the 
“ queen ” of the hi\'c, who in the prime of her 
life will begin laying eggs early in the year, 
and will go on depositing two and three 
thousand eggs a day for weeks. That fact 

will, of course, 
suggest the im¬ 
portance of know¬ 
ing a little about 
the queen from 
whom the entire 
colony will deri\'e 
some of their 
characteristics. A 
queen bee will live 
for four or five 
years, and every 
year, if projierly 
fed, will be more 
or less prolific, 
though she is most 
fecund when in 
her second year, 
and this is the age 
at which a com¬ 
mencing b e e- 
farnier .should start 
with her. The 
working bees, in 
the height of their 
labours at honey 
making, are worn 
out in about five 
or six weeks, and 
they die ; so that unless the queen keeps up 
her egg-laying the hive will .soon become 
depopulated. That, indeed, is her only 
business in life, and as soon as she begins 
to fail in that the workers get rid of her 
and set up another in her place. 

One queen and her jirogeny will be quite 
enough for a novice to start with. A bee- 
farm such as is shown in our illustration 
should not be attempted by a beginner. It 
should be worked up to by degrees, and it 
is one of the peculiar advantages of this 
business that all the essentials of it may 
be learned just as well with a vety small 
outlay and with only a single hiye as by 
launching out on a big scale—better indeed. 
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To concentrate attention on a single stock is 
the best way to give practical value to the 
theoretical knowledge which, of course, the 
generality of beginners will have to gain in 
the first place from the careful study of some 
good treatise on the subject. When the 
aspiring bee-keeper has gained confidence 
in his handling of one hive, and has learned 
to understand the meaning of all that goes 
on in it. it will be quite time to add one or 
two more by swarming or by purchase. 

Before getting any bees at all, however, 
it will be necessary to 
.select a hive for their 



TAKING A SWARM OK BHKS. 

reception. The developments of the past 
few years in these appliances arc very in¬ 
teresting. Neither inside nor out are beehives 
at all what they used to be, and the tiepositing 
of honey has been manipulated and regulated 
until it has become quite a highly organised 
manufacture. The bu.sy little dupes within 
the hive who, no doubt, still work under the 
delusion that they are prudently laying up 
store for the winter, are in fact all the time 
being inveigled into the filling of “ frames ” 
and little wooden “ sections ” holding just a 
pound of honey, all ready for handing across 
the counter. 

And this is not the only way in which the 
indefatigable little workers are befooled in 
the hives of the modern bee-farm. The old 
.system was to set up a straw “ skep,” and ju.st 
let them creep in and go to work their own 
way, plastering rvax over the straw walls, and 
building honeycomb all round the inside of 
their circular home. This laborious bedaub¬ 
ing of the rough interior and the building up 


of cells, of course, took a good deal of time, 
and in the bee world time is honey. More¬ 
over, when the comb was built and filled it 
was difficult to get it out in any satisfactory 
form. But, besides all this, thoughtful ob¬ 
servers soon saw that it was a very wasteful 
.system from the bee-keeper’s point of view. 
The wax for comb building is not gathered, 
like honey, from flowers,, but is produced in 
the body of the bee and is exuded through 
the scales of the abdomen. It was computed 
that to produce a single pound of w'ax the 
little artisan consumes from ten to twenty 
pounds of honey. It was evident that if the 
wax-building department of the ancient 
business could be reduced it would 
mean a corresponding addition to the 
other department, the storage of honey, 
and ingenuity was directed to effect 
thi.s. 

The practical outcome of successive 
inventions has been to do a\vay with 
the straw “skep,” and to substitute a 
convenient wooden hive, and the earlier 
stages of the wax cell building are 
done by a machine shown in one of 
our illustrations. Thin sheets of wax 
are produced by dipping a board into 
the material in a molten condition and 
stripping the wax off w'hcn it is cold 
and hard. The sheets arc then passed be¬ 
tween rollers, which indent them on both sides 
with little hexagonal hollows just the size and 
shafje of the cell foundation.-- These honey¬ 
combed sheets are fixed in frames and sus- 
jjended side by side across the interior of the 
square wooden hive, filling the whole space, 
except that passages are left between the 
sheets just sufficient to permit of the bees 
crawling up over them. The industrious 
little simpletons creep into the hive ami up 
among the suspended sheets, and, finding 
thousands upon thousands of cells apparently 
already commenced, set to work to finish 
them in the ordinary way. They are thus 
saved the trouble of producing a great amount 
of wax, and are able to get through the work 
of cell building and to begin depositing honey 
in only a small part of the time they would 
have taken over the business in the old skep. 
When the frames are filled, there is nothing 
to do but to uncover the top and just lift them 
out if they are required, or a supplementary 
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hive—a “ super ”—may be placed on the top, 
with crevices for the working bees to get 
through and continue their labours for the 
shopkeeper and the honey-loving British 
public. 

The moflern hive takes many forms that it 
would be impossible to describe here in detail, 
but we show some of them in our illustra¬ 
tions, and the principle on which they are all 
worked may be gathered from what has been 
said. The whole advance of the most efficient 
bee-keeping has been achieved by closely 
observing the inhabitants of the hive, setting 
up new houses “ fitted with every modern 
convenience,” and affording every possible 
assistance in their work. 

One e.Ktremcly useful idea has been hit 
upon for facilitating the handling and general 
management of the little creatures. It was 
noticed that, however viciou.sly disposed at 
other times, bees very rarely stung when they 
were in a condition for swarming, and it was 
Ijclievcd to be due to the fact that at such 
times they were replete with food as if in 
preparation for their change t)f home. It was 
also observed that they would similarly gorge 
themselves whenever they were frightened, 
and that a very simple way of startling them 
was to puff a little smoke ui)on them. A 
small apisaratus, which we depict, w'as de¬ 
vised bv means of which the smoke of 
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smouldering brown paper or anything of the 
kind may be blown into the hive. The bees 
in their alarm rush to their honey, take their 
fill, and may then be e.xamined or even freely 
handled with very little risk of their sting¬ 
ing. There are several forms of the “ smoker,” 
but they arc all pretty much alike in prin¬ 
ciple. I'he same thing may be effected in 
other ways—by means of a fine spray of 
diluted carbolic acid, for instance. 

'I'he “ honey e.xtractor ” shown in our illus¬ 
tration on this page is one of the latest of the 
inventions by which the work of the bee-farm 
has been so greatly facilitated. It is an adap¬ 
tation of the principle embodied in the patent 
“ wringing machine ” familiar to anyone who 
has ever inspected a well-appointed modern 
laundry, where, instead of wringing the 
clothes in order to get out the w-ater from 
them after washing, they are put into a wire 
cage an<l swiftly revolved. The honey ex¬ 
tractor works in the same way. In.stead of 
crushing the comb to squeeze the honey out, 
it is placed in a wire receptacle and made 
rapidly to revolve, the honey being whirled 
out by centrifugal fierce, and may be drawn off 
clear and bright and perfectly free from wax. 
The extractor is not ab.solutely essential 
on the bee-farm, but it is a verv’ great con¬ 
venience, and in some of its simpler forms it 
is quite cheap. 
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T he morning newspaper as it comes to 
the breakfast tabic still clamp from the 
press represents less an industry than 
a triumph of industrial organisation. In its 
prcjducticjn the telegraphist, the postman, the 
writer, the compositor, and the printer have 
all played their part, but behind these stands 
a great army of men whose skill and inven¬ 
tiveness ha\e made it pcxssible to utilise the 
work of the others. In no direction has 
engineering made greater advances, and in 
none have the results come so near perfec¬ 
tion as in the building of the modern print¬ 
ing press. The paper maker achieves some 
of his greatest triumphs in the almost endless 
rolls from which a newspaiier is printed. A 
modern newspaper office has become, at the 
behest of the engineer and the machinist, 
not .so much a literary workshoj) as a great 
factory throbbing with intricate engines. 

In 1846 fourteen daily newspapers were 
published in this country, and few had a 
circulation of more than hundreds daily. 
Now 250 papers are issued every day, 
and in the whole country there arc 2,500 
newspapers. Even with such vast e.xpansion 


the production of a newspai>er cannot rank 
with the greater indu.stries. Probably 60,000 
persons are directl>' engaged in newspaper 
offices, of whom 10,000 are writers. 'I'hey 
arc responsible for every kind of sheet, from 
the obscure weekly with its staff of two, who 
are at various times compositor, reporter, and 
editor, to the great Lcaidon or provincial 
daily, in the preparation of which hundreds 
of men find emplo\'mcnt. 

Indirectly, newspapers probabl)' enable as 
many more persons to earn a livelihood. 
The vast army of news-boys, of news-agents, 
and of bookstall-keepers has grown u].) as 
journalism has developed. The manufac¬ 
ture of printing machinery, of type, of type¬ 
setting machines, and of paper engage many 
thousands of persons. Put to trace the in¬ 
dustry through all these ramifications would 
be merely to illustrate the infinite complexity 
of modern conditions. 

The office of a modern daily ncw'spaiier 
is divided into many separate deijartments, 
each complete in it.self, and yet each in close 
touch with and dependent upon the others. 
Exlitors, sub-editors, re{X)rters, and the army 
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of expert writers of all kinds arc responsible 
for the " matter ” which the paper contains, 
but after the written sheet leaves their hands 
it must be set in ty[)c in the composing room, 
must be made up into pages, these must be 
cast into plates in the stereotyping dejxirt- 
ment, and finally the printing must be done 
in the machine room, in the half-dark¬ 
ness (.)f which are huge machines each 
bearing its great rolls of paper, and fitted 


and column printing telegraphs are installed 
in the principal offices. A whole room will 
be devoted to these, and all day long they 
continue ticking out information gathered 
from every part of the world by the various 
news agencies, h'or the sporting services, 
wires are laid from the racecourses to the 
Cieneral Post Office, and from there to the 
ncwspa[)er offices, so that frequently within 
twenty seconds of the winning horse passing 



with all the devices for inking, cutting, 
folding, counting and delivering which make 
the modern printing press at once one of 
the most wonderful and intricate jiieces of 
mechanism that we have. In evening news¬ 
paper offices, where every minute is of 
moment, and where ten seconds may mean 
the loss of a train or the earlier appearance of 
a rival sheet with an important item of 
news, all these departments are arranged so 
that every process goes forward in the most 
orderly and rapid sequence. 

The first department of a newspaper to 
be bu.sy is that in which the copy is prepared. 
News comes pouring in from every part of 
the globe. Many offices are completely 
equipped with private telegraph wires, worked 
by their own operators. In London, and 
one or two of the great towns, tape machines 


the post the result will be in the hands of the 
type-setter. From the tape machines, by 
post, by rail, and by every .available means of 
communication the happenings of the world 
arc gathered into the sub-editors’ room, 
where an experienced staff quickly prepares 
the vast, confused mass of intelligence for the 
hands of the compositor, whose task it is to 
set up the news in type. 

Within the last few years a far-reaching 
revolution has taken place in. type-setting. 
Some of the great newspapers still cling to 
the old method in which everything is done 
by hand, the comixjsitor picking up the 
types, each a separate letter, from cases 
before him, and arranging them in a small 
metal frame he holds in his hand. But the 
machine has displaced the man in most 
offices, although the finest work is still done 
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by hand; The modem composing room, 
instead of presenting a picture of rows of 
men standing before great trays and desks 
of type, is filled with gleaming machinery, 
workitig with a skill and certaint)' that 
appears more than mechanical. Although 
in some offices, and notably in that of the 
Times, separate types are set by machinery, 
in the vast majority of cases the Linotype 
machine is in use. 

The compositor now sits before a key¬ 
board, almost like that of a typewriter, and 
as he touches the keys, one by one there 


hand about two thousand ens an hour, and 
each piece of type has afterwards to be re¬ 
placed in its proper box. The machine under 
the fingers of a good operator will set 8,000 
ens an hour, distributing the matrices, the 
lines of type being melted again when they 
have been uset). 

The “ copy ” as it comes from the editorial 
n)oms is distributed sheet by sheet or para¬ 
graph by paragraph to the compositors, so 



i'hota: Cassell (r Co.t Ltd, 

TYPE-SETTING BY HAND, “MORNING POST” 
OFFICE. 


drop from .separate compartments little 
pieces of metal, called the matrices, each 
with the form of a letter of the alphabet 
on its face. When sufficient of these to 
make a line have fallen into place, a. lever is 
depressed, the line of matrices is raised and 
carried along, and after automatic spacing 
the hot tyjxj-metal is forced into the matrices, 
and in a second, as it were, a .solid line of 
type is formed. 'I'hen the machine, as it 
goes forward with its work, picks up the used 
matrices, and one by one distributes them to 
the separate channels of the magazine from 
which they originally came. Machine setting 
is several times as speedy as the most, expert 
hand work. A good compositor can set by 


that frequently a dozen or more men will 
be engaged u{)on the same article. When 
all have completed their “ lakes,” as they 
arc called, each block of type has to be 
arranged in proper sequence, and either then 
or before the sections are assembled an inked 
roller is passed over the face of the type, 
and an impression is taken on a sheet of 
paper. This is the ” proof,” upon which all 
errors and corrections arc marked by a 
reader, to be quickly put right by the com¬ 
positor. Then upon heavy steel tables, and 
within a flat stee\ frame rather larger than 
the page of a newspaper, the columns of type 
arc placed in position until a complete page 
is made up, each item of news in the place 
that it will occupy on the printed sheet 
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Simple as this operation seems in the de¬ 
scription, in reality it becomes a very highly 
skilled class of labour, upon which only the 
most experienced men arc engaged. The 
whole api)carance of the newsi)apcr depends 
upon the arrangement of the different items, 
all of which to the novice seem alike, and 
the man who can “ make up ” so that every 
item of news is given its due importance is 
almost an artist in type. When the arrang¬ 
ing of the page is satisfactory, steel blocks 
are placetl within the frame, a turn is given 
with a key and the whole mass of type is 
immovably locked together. The w(jrk of 
the compositors is dtjne, and the table with 
the page upon it is wheeled or taken b)' lift 
to the .stereotyping foundry. 

Here in one corner a great cauldron of 
melted white metal bubbles above the fire 
that keeps it hot, while scattered about, in 
jirecise order, are the heavy steel casting 
boxes, the machines for planing the metal 
plates, and the great press, like an iron 
mangle, which is used in making the 
matrice.s. With great rapidity the moulders 
cover the face of the type with a sheet of 
damp papier-mache, beating it down until 
the .soft pulp is forced into every nook and 


crevice. The process is finished by running 
the page through the heavy rolling machine. 
The .sheet of paper is quickly dried, either 
in a hot sand bath or a steam-heated press, 
and emerges of almcjst horny consistency 
with every dot and mark of the type deeply 
impressed upon its surface. This is the 
matrix from which the stereotype plates 
are cast. 

In the time of the hand pre.s.s, when 
editions were small and printed with great 
labour, the impression was obtained direct 
from the surface of the type, which rested 
upon a flat bed. When the rotary press 
with its rapidly revolving cylinders came into 
exi.stcnce, printing from tyjie was no longer 
possible.’ Obviously a mass of loo.se pieces of 
metal could not be ma<le to cling satisfactorily 
to the surface of a .steel roller. I'he .solution 
of the difficulty was found in .stereotyping; 
that is, in casting, from such a matrix as 
has been described, a mass of .solid metal 
with the .same circumference as the cylinders 
of the machinery. 

The way in which this is done is simple. 
The f)ai)ier-mache matrix, having been pre¬ 
pared, is fixed within a .steel box, the 
interior c.f which is curved to half a circle. 



“the TI.MES” STEREOTYPING ROOM, 
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Hot metal i.s run in, and as soon as this 
has cooled there is a half-cylinder of white 
metal less than an inch in thickness 
bearing the impression of the original page 
of type upon its surface and (jf the exact 
diameter to fit the cylinders of the printing 
machines. Obviously a large number of 
matrices can be preparecl from one t>'pe 
surface, and from thes'e any number of plates 
can be cast, so that the printing of enormous 
numbers of a newspaper from many machines 
at the .same time involves 
no more than one .setting 
(jf the tyfje. 

As quickly as tlie stereo- 
tyjjc plates are cast, planed, 
aiul cut so that they will 
e.xactly fit upon the presses, 
they are .sent down to the 
machine-room anti clamped 
into position, each page 
being properly placetl so 
that the ])rinted sheet as 
it issues from the machine 
will have its different pages 
ill proper orclei'. When all 
are in position the end of 
a vast roll of paper is 
carefully threaded through 
the (lifterent cylinders, the 
machine is started, one 
.set;s a flash of white and 
almost simultaneously numbers of copies of 
the p.-ipers, all projierly cut, folded, and 
counted into (luircs. are thrown out of the 
press in a stream that ne\er ceases until 
the roll of paper i.s e.xhausted. 

A printing machine running at high speed 
is surrounded by the oil stained machinists, 
touching a screw here, oiling a bearing there, 
keeping careful watch over the paper as it 
runs through, for the least error of adjust¬ 
ment may mean the de.struction of hundreds 
of copies, and perhaps the loss of a train. 
I he machines, throbbing and pulsating, 
throw out the papers ceaselessly on tabl&s, 
and as they come they arc seized by ivilling 
hands, carried away, packed into bundles, 
and by hand, by cart, or by railway-train 
they are being carried over the country 
within a few minutes of the bare paper 
passing between the first pair of rollers. 

Even then the work of the office does 
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not cease. Most newspapers publish several 
edition.s—in the case of evening papers as 
many as fifteen .sometimes. The pages of 
type are returned on their tables to the 
composing room. There they are unlocked, 
and unimportant items are removed to make 
room fur later news that has arrived. In 
this way columns and even pages are some¬ 
times sacrificed, and the whole process of re¬ 
casting the i)Iates is gone through again 
for a second publication. 


All evening newspaiiers now use what 
is known as a “fudge” on the machines. 
This is an open .space in one of the stereo¬ 
type plates into which can be dropped a 
bo.x bearing a late item of news in single 
types or in line.s. While the machines arc 
actually running there comes news of a great 
e\cnt, the verdict of a jury in an important 
trial, the latest score of the Australians, or 
it may be the death of a high personage. 
In a few seconds these announcements are 
in type, the running of the ''rfiachine i.s 
stopped, the “ box ” is dropped into its 
place, and the machinery revolves once more, 
impressing .some additional information in 
a position where before was but blank space. 
Many newspapers in this way publish the 
result of every important race at meetings 
all over the country. 

As one of the.se great machines i.s running, 
the pajjer pa.ssing between the cylinders 
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at a rate of many mile.s an liour, white one 
moment and the next a complete pajjer printed 
on both sides, folded, and accurately cut, it is 
almost impossible to beliexe that only some 
thirty years ajjo even the Times was pro¬ 
duced at a rate of little more than a thousand 
sheets from each press in an hour, and that 
every paper had to be folded by hand. 

To-day the machine rooms of the finest 
newspapers are equipiX'd with prcs.scs work¬ 
ing from two and four reels of paper at 
the same time, and deliveriug newspapers 
cut, folded and counted at the rate of from 
24,000 to 48.000 eight-page sheets an hour. 
Each roll of paper is five miles in length 
and of diflerent Avidths, from about thirty 
inches to as much as eight or nine feet. In 
the largest of all the machines paper feeds 
into the cylinders at a rate that can be made 
to exceed thirty miles an hour. Even with 
this vast capacity ftw ()roduction the offices 
of our great newspapers arc furnished with 
manv of the.se machines, editions which are 
counted by the hundred thousand, and even 
by the million, being produced in the cour.se 
of little more than an hour. 


The productit)!! of a newspaper is carried 
through from beginning to end at tremendous 
pressure, in a few hours the news must 
be gathered, .selected, cut down, and ex¬ 
panded. Leading articles have to be written, 
frecpicntly being sent sheet by sheet to the 
printers. A statesman makes an important 
speech in Parliament or in some remote 
quarter of the country; a great play is 
produced at the theatre, the curtain falling 
at midnight; news comes of the death of 
a Sovereign—all these things must be dealt 
with at once, frequently while the printers 
wait to clo.se the last pjige. Every device 
is utili.sed by which a minute can be 
saved in any department, and no e.xpen.se 
is too great that will enable one newspaper 
to beat its rix'als. Special trains are run 
every day to carry the papers to remote 
districts. In fact the production of a news- 
pajjer brings iiito play, as perhaps nothing 
else does, all tho.se means of quickening 
communication which ha\e so reduced the 
size of our globe, and have brought the 
nations of the world into clo.ser association 


with one another. 


Alkuki> H. W.vt.son, 
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THE MANUFACTURE OF MUSTARD AND STARCH. 


use of mustard as a condiment, and 
1 . i^robably as a salad lo(j, was known to 
the ancient world, and it was a 
favourite spice at the dinner tables of the 
Middle A^e.s. Jly the fourteenth century it 
had become so important an article of manu¬ 
facture in Hurfjundy that Philip the JJold 
f>;rantcd to the city of Dijon armorial bearinjjs, 
in whose motto a i)unninj; reference to 
mustard may be traced. The lui^lishman of 
the k'dizabethan a^e could no more 
eat his roast beef without mustard 
than the ICn^lishman of to-day. 'Phus 
it was that, in rhc. Tniiiiii!^ of llie 
ShiriVy when Grumio asked the 
cjuestion: 

“What s;iy you to a picco of boof, and 
imistard ? ’’ 

The immortal wayward Katharina 
replied: 

“A dish that I do love to feed upon." 

In those days, it would .seem, 
mustard was prepared by the simple 
process of cru.shing the seed, as 
peppercorns are still. But in 1720 a 
M rs. Clements, of Durham, devi.sed a 
method of pounding the seed and 
then separating the flour from the 
husk, and the re.sult was so agreeable 
to the palate of George the First that 
the new condiment, promptly called 


the Royal Flower of Mustard Seed, was 
l.'irgely ad\erti.scd in the new.spai)ers of the 
day, and from that hour to this mustard has 
been one of the serious industries of Britain. 

The mustard plant is .'i member of the 
genus Bnissica, to w hich we owe our cabbages 
and broccoli, our turnips and Bru.s.scls sprouts. 
Its two fcjrms, black and while, grow best 
u[Jon the rich loams of Ycjrkshire and Lincoln¬ 
shire, Cambridge and K.s.sex ; and although it 
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is also cultivated in Alsace, Ifollancl, Italy, 
and other European lands, the British manu¬ 
facturer does not find it necessary to supple¬ 
ment his own crops to any serious extent, so 
that mustard may be classed as a national 
product in a morecompletesense thanaii)other 
table condiment. 'I'hc .seed is sown annually, 
the crop is harvested with a sickle, as if 
it were a vetch, .and the tiny pods are threshed 
upon the farm with a flail. The seeds, of 
which fifty wei}>h a j^rain, are conveyed in 
sacks to the factory, where they are stored 
in re.adiness for the long j)rocess of manu¬ 
facture. 

The .seerl of bl.ick mustard is smaller than 
the other, but it contains a l.irgcr proportion 
of the volatile oil t<j which the aroma of 
mustard is due. On the other hand, the 
white seed contains a larger share of the 
ferment which develops the pungent ciualitie.s 
of the seed, and it is therefore usual to mix 
the produce of the two kinds in order to 
obtain mustard in its highest form. After 
being thoroughly cleaned, the .seed is dried in 
a hot kiln, a process which occupies much 
lime, and it is then ready for the crushing 
mills. It is first shot into a machine wherein 
it encounters the implacable energies of a 
pair smfvoth steel rollers, and passes thence 
to a system of woixlcn mallets shfxl with 


steel and working upon an eccentric crank, 
with the result that it is pounded p.ast recog¬ 
nition. From this machine the })ulvcrised 
seed — which is held together by the 
pre.sence of oil, forming a third of its weight 
- is transferred to the sifting room. I'he 
sieve.s, of considerable diameter, are formed of 
silk cloth .'•() clo.scly woven that the number 
of meshes to the scpiare inch reaches the 
enormous total of 30,276. 'i'he sifters :ire 
men of experience and judgment, for it is 
their task to watch the vibrating ma.ss and to 
stop the machine at the preci.se instant when 
the whole of the flour h.is .sunk into the bin 
aiifl the coarser particles of the epidermis left 
behind. 

The bin now contains nothing but [)ure 
flour of mustard, and in this form the pungent 
principle attains its most concentrated shai)e. 
It could be used .as a condiment without any 
further treatment, but in this st.ate it is found 
to be unsuited to the ordinary palate. More¬ 
over, if left to itself ferment woukl develop, 
and a brown crust lx: formed ui)on the surface. 
It is therefore cushunar)' to mix with the 
pure flour a certain pn^portion of wheaten 
flour, the effect of which is to act .as a sort of 
buffer .and prevent the ferment from coming 
into contact with adj.acent particles. 'I'his is 
not an adulterant, even in the sense in which 
chicory might be called an 
adulterant of coffee; but is a 
necessary ingredient of the 
mixture. 11 is, however, usu.al to 
sell it as an admixture, to comi^ly 
with the Acts of 1875-1900, al¬ 
though law and custom now¬ 
adays recognise that the article 
called mustard is not a simple 
vegetable extract, but a com¬ 
mercial preparation in which 
farinaceous materials form an 
essential part. Tlie admixture 
of the various ingredients is 
carried out according to the ex¬ 
perience of each individual manu¬ 
facturer, and the proportions 
are v-aluable trade secrets. 

It is in the packing depart¬ 
ment that the element of human 
labour is brought more con¬ 
spicuously into play, anti the 
task of making and filling the 










packages gives 
employment to 
llKHisands of men 
and boys, whether 
it be the “ {x;nny 
tin ” or the large 
400-gallon tanks. 

I’hesc arc des¬ 
tined to be used 
as a water reser- 
V o i r u o n a n 
Australian .sheep 
run or a South 
.African farm, 
after being used 
fur the convey- 
a nee to the 
colonies of the 
huge supplies of 
mustard which 
arc exported to Britons fwer sea. It is in 
this department that the division of labtjur 
reaches its highest development. In one 
battery of machines the tin plates are cut 
into strips, in aiu^ther these strips are slid 
beneath punches which fabricate the lids 
ami bottoms of the tins, taking care in 
the process to impress the name of the 
manufacturer indelibly upon the metal. 
One machine turns the edges of the sides, 
jinother interlocks them, a third bends them 
into oblongs, rounds, or ovals, another 
fastens the bottom by a mighty .squeeze, and 
an army of boys now take them in hand and 
fit the lids. JClsewhere a boy weighs out the 
condiment, and empties the scale into a tin 
held ready for him by a mate, who rams the 
contents with a rammer, and passes it on to 
another whose duty it is to place the li<l upon 
it once more. The tin now reaches the |)ast- 
ing table, where a boy spends his days in 
pasting paper labels, which are placed 
roughlv by another round the sides of the 
tin, and the finishing of this procc.ss b\ an 
older boy completes the tin as it is .served to 
the thrifty cu.stomer in the grocer’s shop. 
The packing and manufacture of decorated 
tins and of the tubs in which “loose” rnu.stard 
is supplied follow a similar course. 

At first sight it is difficult to understand 
why mu.stard manufacturers should (KCasion- 
ally combine with that industry the duty 
of providing tlieir customers with starch as 


well. Few of the mechanical appliances 
required for the one are of use in the other 
Vjranch, but the cu.stomers are to a large 
extent the .same, and there is some economy 
of co.st on that account. Be this as it may, 
the manufacture of starch holds an important 
place in the li.st <»f British indu.stries, and 
gives employment to the sisters <»f the lads 
whose lives are spent in the health-giving 
occupation of fabricating tins of mustard. 
I'orstarch packing is e.s.sentially woman’s work, 
after the first hea\y processes have been com¬ 
pleted. and the story affords another example 
of the extraordinary lengths to which the 
speciali.sation of modern ‘labour is carried. 
Before a penny bo.x oi starch can be placed 
iqion the cemnter a hundred hands, each i)er- 
forming a separate duty, have been employed 
upon it. 

Starch is the heat-giving substance which 
forms a large percentage of most food-grains. 
It contributes 85 per cent, to the bulk of 
tapioca, 80 per cent, of rice, 70 per cent. tT 
wheat, 65 per cent, of maize, and evett 15 per 
cent, of the potato tulxjr. From the first of 
the.se arrowroot is made, frtrm the third hou.se- 
hold flour, from the .second and fourth cf)rn- 
flour: but in commercial language the word 
starch is not applied to food.stuffs, being 
reserved for the forms of starch which are 
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GIRLS KILLING PKNNY TINS OK MUSTARD. 


used in the arts. Thus potato starch, under 
the name of farina, is larj;el\- employed as a 
medium for the stiffenin<j of calicoes, and as 
an admixture with the dyc-stulifs which arc 
crnpl<ncd in calico printinj^. Bj' a simple 
process of torrcfaction it is converted into 
“British t;um,” and in that form is applied 
to the backs of postai^e stamps and the flajis 
of envelopes. But it is of starch as a laundry 
preparation that this article is designed 
to treat, and the substances turned to account 
for that puri)o.se arc almost as varied. Thus 
Helfast has .specialised in the production of 
wheaten starch, Paisley in that of maize 
starch, and Norwich in that of rice starch. 
Ciermany, however, pins its faith to the 
potato, and there is in France a considerable 
manufacture of starch from the chestnut, 
which reaches this country from that in¬ 
genious land in the more toothsome form of 
the marroH glad. 

I he invention of starch as a dressing for 
fine linen .seems to belong of right to a Conti¬ 
nental genius. Its origin goes back to the 
misty days of the Plantagenets, and it was 
not until ilary came to the throne that a 
Flemish lady crossed the Channel in order to 
show the good dames of London town how 
ruffs ought to be starched. In those days the 


starch was of a yellowish hue, and the profes¬ 
sion of starching flourishetl exceedingly in 
the spacious days of Ivlizabeth, whose ruffs 
cost a fortune to laundr\’. Then it fell on a 
day that one Mi.strcss Anne Turner, who w as 
concerned in the poi.soning of .Sir Thomas 
Overbury, w'ent to the scaffold in all the 
bravado of a huge ruff. On this .iccount, in 
1615, the women of England turned their 
backs for ever upon an article of attire with 
such unpleasant associations, and the da\ s 
of ruffs were over. But throughout the 
Puritan period the art of the starcher con¬ 
tinued, the Roundheads being very partial to 
blue starch for their dainty collarets, and ever 
since, while fashions have come and gone, 
the demand for starch has growm wdth the 
years, until to-day its manufacture gives 
employment to a larger number of people 
than ever before. 

The earlier stages in the preparation of 
starch are those through which all food-grains 
pass, and comprise the winnowing of the 
grain, and the removal of the epidermis by 
means of decorticating mills. Much of this 
work is now done at the port of shipment, 
especially in the case of East Indian rice, the 
employment of which for the production of 
laundry starch is increasing relatively by 
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leaps and bounds. J^'irst steeped in water for 
the purpo.sc of being softened, a process 
which is in some instances accelerated by the 
u.se of a weak caustic lye, the grain swells and 
becomes fit to be deprived of its gluten, the 
sticky ingredient of the seed, which is at the 
proper stage floated away and dried into 
cakes as a food for swine. 

This separation, lK)wever, is precede.! by 
the process of grinding between mill stones, 
with the result that the material a.ssumes a 
cream-like form, in which state it is pumped 
into vats, in who.se sides are inserted glazed 
windows through which the condition of the 
various strata of the mass can be ins^jccted. 
Water being added, the whole mass is 
agilalerl, and the starchy particles are held 
in suspension in the water, just as chalk 
would be if it were treated in the same way. 
.At this p(jint it is drawn off into .settling 
tanks, and being allowed to .settle there 
comes a time when it is ready to be dug out 
and i)acke(l in the form of small ]ump.s into 
huge calico-lined bu.\c.s. Agitation being 
once more set up, the .starch is reduced t<j a 
licpiid form by virtue of its inherent moisture. 
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and the application of the tender mercies 
of an hydraulic press removes the moisture, 
and leaves the mass dry and solid. It is 
now sawn into cubes about 4 lb. in weight, 
hardened for a day or two in a stove at a 
temperature of 170" Fahr., scraped free from 
its outer crust—the work often of girls — 
wrapped in paper, and resloved for weeks 
at a time in ovens, each of which frequently 
contains about a dozen tons. The bundles 
are at length removed to flat tables, and 
scarcely a touch is rerjuired to cause the 
cube, apparently a mass of glittering in¬ 
destructible rock, to fall to fragments, in the 
strange cryslaline forms in which starch is 
known tf) the washerwoman. 

The packing of starch for sale is e.s.sentially 
the work of deft, tireless women. One 01 
them seizes a heap of straw boards and feeds 
a machine which swiftly cuts them into 
shape, and at the .same time scores them 
halfway through with the invisible lines with 
whose aid the four sides of the Ix).'; arc 
formed. The making of the bo.\, with its 
inside lining, its top, its label, a'nd .so forth, is 
the labour of a dozen specialists. When drv’ 
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the boxes arc 
removed to the 
department in which 
they arc filled with 
starch. For this 
purpose one girl 
weighs out the 
proper quantity, an¬ 
other fils it into the 
box, a third checks 
the weight of the 
filled box, another 
pastes the strip, 
which is placed in 
position by a col¬ 
league. A similar 
course is pursued 
w hen starch is 
packed in paper 
ptircels for laundries, 
when it is packed 
in w(X)d bjxes in bulk for e.xport, and so 
forth. 'I'he celeriU' which is attained b)- 
long practice in the perforin.ancc of simple 
acts may be illustrated b\- the fiict that 
one girl is able to i)ut together the bodies 
of no less than 2,300 starch boxes every¬ 
day of the week. 


Colman Limited, <jf Norwich, with its 
hundreds of sejjarate acts, is impressive in the 
extreme. This well-managed factory, which 
was visited for the purpose of this article, rc- 
•sembles a aunplex arm}-, and the virtues of 
precision and discijjlined routine are of 
paramount importance. In such an in¬ 
dustry there is no room for the ])erformance 
of auxiliary duties at 
home, and the opera¬ 
tions are more com- 
jiletely centred in the 
factory than in the 
metal industries. It is 
in such factories that 
the amicable adjust¬ 
ment of interests 
between capital and 
labour is of supreme 
importance, and this is 
why these branches of 
manufacture afford to 
the industrial world an 
excellent example of 
the supremacy attained 
by Great Britain over 
her rivals in other parts 
of the universe. 

E. G. Harmek. 


The spectacle of a mustard and starch 
factory, such as that of Messrs. J. and J. 
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FIREMEN OF THE 

W HEN the Great Fire of London 
occurred, during; the first week of Sep¬ 
tember in the, memorable year 166<5, 
the only appliances for the extinction of fire 
were a few buckets and brass squirts, worked 
by hand. Water engines had been inventetl 
x.cSco years befine, and at that very time 
there existed in the city of Nuremberg a 
horse engine which, with the aid of twenty- 
eight men, was capable of throwing an inch 
jet to a height of 8o feet, liut it was not 
until four years after the Great l''ire that a 
Dutch engineer Invented the suction pipe and 
hose. I'he seventeenth century had almost 
expired before an enterprising insurance 
company--the famous lland-in-Hand Office 
— determined to take measures to 
protect itself against .serious losses by 
e.stablishing a fire brigade of its own. 
Another centuiy' elap.sed before a regular 
fire watch was organised in Lonilon, 
and in 1832 the brigades belonging to 
tl)c insurance companies were combineil 
into the London Fire-engine Establish¬ 
ment, and jjlaced under the charge of 
the heroic James liraidwood, who lost 
his life in the terrible Tooley Street fire 
of 1861. h'our years after that disa.ster 
the establishment was taken over by 
the Metropolitan Foard of Works, and 
in i88y b)' the London Goimty Ccxuncil. 

'I'he number of men employed by the 
insurance companies in 1832 was 80; 
the fire staff of the brigade now numbers 
about 1,300. 

The Metropolitan h'irc lirigadc 
has served as a model and training 
ground for most of the brigades 
now scattered throughout the king¬ 
dom, Some account of its adminis¬ 
tration is therefore essential to a 
proper understanding of the question 
how firemen are made. 

Candidates for appointment as 
firemen must not be more than 
thirty years of age, must have a 
chest measurement of not less 


BRITISH ISLES. 

than 37 inches, a height of not le.ss than 
5 feet 5 inches, anti a record of continuous 
employment since their .seventeenth year. 
It was formerly a rule that they must be 
seamen, but the rule is not nt>w enforced, in 
order to give stalwart and agile artisans an 
opportunity of entering the service if they 
can prove themselves to be capable. It is 
the experience of the authorities, howc\er, 
that a maritime training is the best, and of 
the pre.sent strength of the brigade about 
350 men have served in the Royal Navy, 
while of the remainder the greater number 
have spent their early years in the mercantile 
marine. In some provincial brigarles, csi^c- 
cially in the Midland districts, it is found that 
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members of the building trades malte e.x- 
cellent firemen. Ijecaiise of their familiarity 
with building construction and their agility in 
mounting .scaffolding. A large number of 
provincial brigades are branches of the local 
police, and for this reason a good many 
firemen throughout the country are landsmen 
by origin, and in many instances aie drawn 
from the agricultural classes. But of this 
later. 

The routine of the drill class is no child’s 


the scene of a conflagr.ation. In the Glasgow 
Fire Brigade practical joking is ;)unishable 
by fine, all members must subscribe ttj the 
librar)’, and no gJimes are permitted in the 
stations before seven o’clock in the evening 
or before four o’clock on Saturdays. 

Under the London County Council the pay 
of firemen under instruction is 24s. per w'cek. 
It rises through the folir grades to 37.S. 6d. 
per week in the case of a finst-class fireman. 
The pay of a station officer is £,2 ss. a week, 

rising to £>2 12s. a 
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play. By eight o’cl<»ck each morning the 
recruits have already d(Mie an hour of clean¬ 
ing work. -After forU’-five minutes allotted 
t(j breakfast, the whole morning is occupied 
in instruction, drill, and cleaning, wdth the 
e-xception of a quarter (jf an hour of standing 
easy. After dinner, two hours and a quarter 
are spent in further drill; and in the evening 
the practical class engages in evolutions, the 
theoretical class being an eager and critical 
audience. At ten o’clock all lights arc turned 
down. The routine of the men on duty at 
the stations covers the same hours, and every 
mituite is occupied, even if it be only with the 
duty of standing by in readine.ss to .spring up 
at the tinkling pf a bell and to hasten off to 


£24$- The .senior superintendent receives 
£2JO a year, ri.sing by £10 a year to a 
maximum of £^00 a year. A fireman in¬ 
capacitated by infirmity, who has completed 
fifteen years’ service and upwards, and has 
served with zeal and fidelity, may be dis¬ 
charged with a pension calculated according 
to a scale; and should he complete twenty- 
eight years’ service he may retire with a 
pension of two-thirds of his pay, provided 
that in addition to twenty-eight years’ service 
he has attained the age of fifty-five years. 

London has always been fortunate in the 
men to whom the supreme control of its fire 
service has been entrusted. To mention no 
others, the names of James Braid wood and 
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Sir Eyre Massey Shaw are familiar through¬ 
out the world as names of officers who have 
brought to the discharge of their tasks 
unbt)undcd enthusiasm and resource. By 
them, at any rate, the duty of fighting the 
flames was never treated as an opportunity 
for the display of mere physical courage. It 
was always that, but more and more it is 
realised that the protection of life ,and 
jiroperty from the fire demon reciuires brain 
and thought and patient organisalion, without 
which the fire fighters would be powerless 
in the presence of a pitiless foe. Even the 
simplest drill books contain information 
about the laws of matter—about vacuums, 
latent heat, hydrostatics, the properties of air, 
the meaning of the co-efficient of expansion, 
and a maze of chemical and mechanical 
detail which must Ise studied by all those 
uho desire to rise in their profession. Your 
.sound fireman must not only be able to 
mount a tottering larlder, he must know 
.something about the construction and 
materials of buildings; not only must he 
be read)- to stand in a fierce blast, but be 
acquainted with the theory of steam. In 
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many instances the risk 
of fire would he far greater 
but for the practical .advice 
which is givtai bj- a fire 
officer when new factories 
or theatres arc being built; 
and the true aim of such 
a man is not to figure in 
a roaring fire, but to 
reduce the number of fires 
more and more ever)- year, 
i’ire protection is very 
different from fire c.vtinc- 
tion; it is less heroic, less 
conspicuous, but it is of 
infinitely greater import¬ 
ance to the States 

I'his is an account of 
the human '.side of fire- 
manship, but it will help 
us to understand the 
tremendous forces at the 
disposal of the metropolitan 
service to mention that 
the staff have within their 
reach 78 steam fire engines, 
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15 manuals, 46 miles of hose, 99 hose carts, 
184 escapes, 86 ladder vans, 260 horses, 480 
telephone linos, and r,iio alarm calls. A 
canteen van for the refreshment of the 
brigade on heavy days is provided ; 
and barges, tugs, floats, bicycles, and a 
hundred and one other appliances arc avail¬ 
able for service on land and water. With the 
improved water .supplies of the large towns 
the need f(jr powerful engines is less than 
it would otherwi.se have lx;en, and it is not 
the least arduous of the duties of the brigade 
to subject the 26,097 hydrants within the 
117 miles of the metropolitan area to a rigid 
scrutiny. Owing to difBculties cjf gravitation 
the pressure in the mains in London is less 
than in .some other cities and towns. Thus 
Hiuldcrsfield has a night pressure of 160 lb., 
Bradford 140 lb., Edinburgh, Ghusgow, and 
Manchester too lb., and so on, whereas 
London docs not ex'ceed a nominal 70 lb. 
In .some (jf the.se industrial centres the high 
pressure permits of sprinklers being fixed in 
the ceilitigs of the factories, and whenever the 
temperature rises above a certain minimum 
the valves are automatically relca.sed. Such 
a system is not so ready of adaptation to 
the needs of London, although it has been 
acK)pted in many factories, and for the highest 
buildings the most powerful engines arc 
re.|iiisitioncd. 

All thc.se a()pliances have to be .studied 
and cleaned and repaired from hour to hour, 
and a peaceful day of drill is often more 
tiring than one on which disastrous fires 
spring up in every quarter of the city. Each 
man is expected to familiarise him.sclf with 
the duties of his immediate .superior, so as 
to be able to take his place in a sudden 
emergency; and the record of the men is 
carefully followed by the superior oflicers, in 
order to make the best appointments when 
vacancies occur. In this service it is merit 
that wins the race, and the esprit of the corps 
is .such that each member realises instinctively 
that he is the master of his own fate. 

It almo.st invariably happens that the 
appliances sent to a fire are in excess of the 
actual requirements. Of the number of fires 
attended by the brigade in a recent year 
only 99 out of a total of 3,684 were classed as 
serious. The llolborn station sent steamers 
no less than 463 times during the year, but 


only 21 were used. The number of historic 
fires is happily small, largely owing to the 
great celerity with which conflagrations 
are tackled in their early stages. It is f)nly 
on rare occasions that a pitched battle is 
fought with the devouring clement. At the 
fire in Finsbury in the summer of 1S94 a 
force of 256 men had at their dispo.sal 41 
steamers, 14 manuals,‘ 2 hydrants, a water 
lower, and 15 c.scapc.s. At Cripplegatc in 
November, 1897, the number of men was 294, 
with 51 .steamers, and the quantity of water 
used was estimated to reach the total of 
15,000,000 gallons. Water was being played 
ujjon the ruins seventeen days after the 
outbreak occurred. 

The arrangements for the prompt extinc¬ 
tion of fires throughout the kingdom are by 
no means .so complete as they might be. The 
whole ciucstion was e.xamined by a Select 
(Committee of the IIou.se of Commons, and 
the evidence collected .served to .show that in 
many important centres of population there 
are practically no efficient appliances at all. 
Out of 1,025 urban districts in England 
alone, at least 262 admitted that they had 
no brigades, and many existing brigades arc 
little more than a name. Provincial brigades 
may be classed as paid, part paid, voluntary, 
and private. Paid brigades are formed either 
of civilians or of police, and the important 
part that is taken by the police force in the 
boroughs may be gauged from the fact that 
out of the 13,511 men forming the borough 
police of England and Wales, 132 arc wholly 
employed, and 1,263 arc partly employed, in 
the fire .service of their own localitie.s. Thus 
there are 1,900 policemen in Liverpool, of 
whom 55 perform no duties except those of 
the fire brigade, while 357 others come up for 
a month’s fire duty—18 at a time, at intervals 
of about twenty months. ]?y this means there 
is always a large re.scrve force of constablc.s 
with a technical fire training, who arc avail¬ 
able for emergencies. Thc.se fire policemen 
receive 2s. per w'eek extra pay in acknowledg¬ 
ment of their .sjjecial training, as well as a 
small additional sum, beginning with 2.s. for 
the first hour, for any fires that are attended 
by them in this capacity. So also at Ports¬ 
mouth 19 policemen are told off for 
permanent fire duty, and the whole con- 
stabularj' force is also trained in sections as 
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a reserve. At Cardiff 26 constables ha\e also in reserve. At Newport (Mon.) the chief 
a special traininj^, and are therefore available officer of the brigade is a .solicitor, and the 
when required to go to the assistance of mechanics who serve under him receive no 
the permanent brigade, which in that case retainer, but only their honorarium for work 
con.si.sts of a dozen civilians. Other cities done. The .same plan is adopted at I danelly, 
and towns have .adopted the same .sy.stem except th.it here the brigade contains a 
of a police reserve, including Bristol, Norwich, leaven of .seamen within its ranks. ..An 
Nottingham, and Sunderland. The Man- excellent example of a voluntary brigade 
Chester brigatle of too men is entirely civilian, is to be seen at Pembroke, where there is 
and has no such rel.itionship to the police, a company of a dozen drilled men, who have 
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being in that respect modelled uiion the no engine, but rely entirely upon a couj)le of 
metropolitan .sy.stem. (ila.sgow also has its hosc.s. The Rickm.answorth brigade is al.so 
independent fire staff, a Ijody of 124 picked voluntary, the chief officer being a medical 
men, each of whom must have had previous man and a justice of the peace. His force 
experience in a handicraft, and it is .t consists of thirty men, and they have no less 
justifiable pride with which their chief points than three engines, one of them worked by 
to the fact that he has attended nearly six .steam The Teddington brigade obtains no 
thousand fires with his brigade without losing funds except such as arc contributed volun- 
the life of ;i single man. tarily or obtained from the owners or insurers 

At hy.xeter a still less ex|xjnsive .system of projxsrty that has been saved, 
is adopted. There are only two permanent All over the country there exist elaborate 
officers, and the rank and file consists of a organi.sation.s within docks, factories, a.sylums, 
body of mechfinics employed by the inunici- and other large Institutions for the extinction 
palily. They receiie a retaining fee of two of fire by private effort. As these lines were 
guineas per annum, and a small payment being written a fire broke out within Marl- 
for each fire attended. A few police are borough House, and it was promptly attacked 
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by the private brijj.'ide formed of the royal 
clcnncstics. The fire precautions at Buckinjj- 
ham Palace and Windsor Castle are c)n a still 
more elaborate scale, each man havinj^ his 
recognised station, tt> which he repairs 
without tlelay upon the least alarm. One 
(jf the most interesting developments of 
jwivate fire brigade training is to be foutul 
at Newnham College. Each of the three 
halls has its own divisional brigade, with 
a captain, two lieutenants, and sixteen 
members, and the women students are 
able to point with satisfaction to the fact 
that they have been able to e.'ctingui.sh 
tw(j fires within their own domain without 
help from outside. They have no engine, 
as the hydrants within each hall suffice for 
all einergendes, and the fire drill is an 
interesting and attractive physical e.xercisc 
on its own account, apart from its ulterior 
1 (bject. 

It has been estimated that the total annual 
loss from fire throughout the world averages 
the huge sum <jf ;645,ooo,ocx). Of this it 
is generally said that a fourth repre.sents the 
loss in the United Kingdom alone, and the 
importance of fire fighting as a national 
industry will thus be clearly .seen. The 


expert officials are desirous (jf st)me reform 
of the statute law, in order to improve the 
status of firemen and to relieve them of 
some disabilities. Thus, w'ith re.spect to the 
damage done b\’ \()luntary brigades when 
engaged in fire extinction, the law docs 
not protect them from the liability to an 
action for indemnity. The u.sc of the 
brigade uniform and helmet by bogus 
brigades should be forbidden in the same 
way as the unauthori.sed use of the Army 
and Navy uniform. It is believed that 
fii'emen would welcome the possession of 
a badge of efficiency, conferred after an 
independent inspection. And the liability 
to be called off at a critical time to perform 
jury service is another anomaly which ex¬ 
perienced officers wish to get altered. .As 
the local bodies, which are still in the 
infancy of their w'ork, settle down to the 
serious duties of reform, the imperfections 
which at present abound in many parts of 
the realm will gradually be removed. In 
no direction is this more needed to be done 
promptly than in that of guarding the 
national wealth ag.finst the insidicnis foe 
to combat which the firemen and their 
appliances were called into e.xistence. 

Bi<i.\n Morris. 
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THE MAKING OF BIG GUNS. 


F or the big gun.s which bustle menac¬ 
ingly from the turret.s of her .ship.s of 
war or grimly stand guard on her 
fortress ramparts, Great Britain depends on 
three ICnglish ordnance Axork.s—the (lovern- 
ment Arsenal at Woolwich, the great l’'l.swick 


factory' on the banks of the Ty'iie, and the 
growing work.s of Vickers, Sons and Maxim 
at liarrow-in-l''urncs.s. Another establi.shment 
there is—that founded by Jo.seph Whitwortli 
at Openshaw, Manchester—but it has been 
amalgamated with the larger concern at 
Klswick, to which it is now auxiliary, and 
under whose name and management it is 
carried on. Openshaw and Ifarrow produce 
chiefly quick-firing machine guns of special 
design and of relatively small size, such as 
the Maxim, the Gatling, and the Whitworth, 
together with tori>edoes and armour plate; 


it is from Woolwich and Elswick that the 
nation’s heavy ordnance is mainly turned out. 

It is an impressive and almost a l5e- 
wildering sight to see, as the writer has 
seen, the nation’s guns in the making at 
Klswick, the premier ordnance manufactory. 
It is a sight that monarchs, potentates, 
and ambassadors from e\ery clime 
have travelled far to .see. Klswick 
is famous for its entertainment of the 
world’s notabilities who visit Britain’s 
shore.s. .Shahs from Persia, princes 
from India, nobles from China and 
Japan, crowned he.'id.s from Kuropean 
States, and uncrowned presidents 
from American republics, learned 
socielie.s, and royal ])leasure parties 
have held it a privilege to pass 
through its maze of shops teeming 
with human life, reverberating witli 
the .shriek of steam, the clang of 
ham mens, and the whirr of machinery, 
and there witness the manifold pro¬ 
cesses through which modern ord¬ 
nance passes in its evolution from 
the molten metal to the bright 
burni.shed gun comi)lete in all its 
intricate parts, and nxidy at the 
instant call of the gunner to hurl its 
death-dealing missile far beyond the 
range human vision. You may 
pass from .shop to shop, until you 
have wiiiked . three miles or more, 
until your ears are deafened by the 
ceaseles.s buzz of machinery, until 
your eyes arc dazed with glowing furnace 
and revolving .shafts and cranks, until the 
senses deaden, and the mind reels in the 
effort to grasp it all. From the steel work.s, 
where the huge ingot of steel comes glowing 
at white heat from the furnace to meet the 
irresistible grip of the 6.cxxD-ton pressure 
hydraulic pre.ss, to the delivery shop, where 
the finished gun awaits the firing tests, all 
is order and design, a.s precise in the smallest 
minutiiE as comprehensive in the general 
scheme. Huge boring machines bore an 
absolutely flawless steel gun-barrel weighing 
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up to 40 tons to the fineness of a i,o(X)th 
part of an inch. A titanic gun, whose 
projectile will devastate a city, is built up 
with a watchmaker’s skill. The visitor 
lcave.s the works with an overwhelming sense 
of their tremendous energy, and a profound 
impression of their creator’s genius ; but the 
central idea he carries away is the perfect 
union of strength and precision which he 
.sees everywhere around him. The ordnance 
works are infinitely great and infinitely 
little, anrl if genius is the art of taking 
jiains then the gun-maker is the greatest 
genius of us all. 

i\t Klswick over fifty large .shops (including 
the steel works) are devoted to the making of 
guns, these shops covering over fifty acres, 
employing a busy army of from 15,000 to 
16,000 men, and turning out an average of 
eighty-five guns (jf all sizes and types per 
month, besides mountings, carriages, turrets, 
and ammunitii.)!!. The enormous value of 
this work may be judged Irom the fact that 
a 50-ton gun is worth more than ;610,000, 
and the mountings as much more. 

Like the battleship for which it is in¬ 
tended, like all things great and strong, the 
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modern big gun is of slow growth. Its 
parts pass through almost incomprehensible 
stages in the pn)cess and manufacture, and 
are subjected to test after test, and then arc 
slowly, and with the utmost care, pieced 
together, only to be subjected to more tests 
before finally leaving the makers’ hands. It 
takes from ten to twelve months to make a 
12-inch Armstrong gun. Its birth begins in 
the melting-furnace, where .Siemens-Martin 
steel of the' finest quality is subtly com¬ 
pounded of the best Swedish iron, rich o.Kide 
ore, and ferro-manganc.se, and emptied, 
molten and glowing, into .'i great casting 
ladle, from whidi it runs into the moulds, 
and is slowly cooled into ingots of from 20 
to 40 ton.s. The ingtjt from which the barrel 
of a 12-inch gun is made weighs over 40 ton.s. 
Measuring 13 or 14 feet in length when it 
comes from the furnace, a hole is bored through 
it, and it is then compressed and dr.awn out 
in the i«nverful hydraulic press which works 
up to 6,000 tons pressure, until it measures 
three or four times that length. liefore the 
elongated ingot leaves the steel works it is 
rough-turned in a heavy turning machine, 
and, most important detail, a disc is cut off 
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each end in order to test the quality, 
elasticity, and tensile strenjjth of the steel, 
for if that should fail a new inj^ot would 
have to be workerl. 

Before the hollow, rou^jh-turned cyliiifler 
goes further, then, the steel discs cut from 
it are severely tested. Out of these discs 
there are cut .several testing pieces about 
four inches long, with heads resembling short 
doubie-headetl bolts, the hydraulic testing 
machine taking hold of the bolts at either 
end. The tests are made in a little office 
not far away, where stands a machine which 
does not take up much more .sj>ace than a 
co[)ying*prcss, but has tremendous power. 
The first duty of those conducting the 
tests is to note when the steel commences 
to move or yield as it begins to elon¬ 
gate under the stress to which it is 
subjected ; then a piece is elongated until 
a jxjint is reached when the steel ceases 
to return after expansion to it.s original 
length ; and, finally, the breaking stress is 
ascertained by adding weight until a test 
piece breaks. A .self-registering apparatus 
is attached to the bolts in the first two 
tests. 

The first test shows that the steel began 
to move at a pressure of 15 tons to the 
.square inch ; the second proves that 
the amount of the strain which the steel 


will stand without per¬ 
manent set is 21 tons per 
square inch — in the bolt 
two inches long the measure 
t)f elongation is found to^ 
be Just under half an inch ; 
and the third shows that 
it breaks at 36’3 tons per 
.s(juare inch. In the ca.se 
of a big gun, .s;iy 50 tons, 
the minimum reciuircments 
of the Government arc 
yielding .strain ii b) 15 
tons to the square inch; 
amount of elongation, above 
IS ix:r cent, of the length 
tested; and breaking strain 
between 27 and 35 tons 
per square inch, 'rhe.se 
tests refer to the steel in 
its .soft .slate, as it comes 
from the steel works. 
Similar tests with other bolts folknv, upon 
their being hardened by heat and tem[)ered 
by being plunged into oil. At this last 
scries of tests the minimum requirements 
for a similar gun arc thc.se: Yielding strain, 
25 to .h? tons to the square inch ; amount 
of elongation, above 10 per cent, of the 
length tested; and breaking .strain, 38 to 
48 tons per .scjuare inch. 

Assuming that the tests arc satisfactory, 
as they were when the writer .saw them, the 
boring of the gun is tlu; next operation. 
At the first “ cut ” 9}^ inches arc taken by 
a circular cutter out of the centre of the 
cylinder, which has an t)utside diameter of 
about 21 inche.s. With the barrel 30 feet 
long the rough boring occupies more than a 
week, although the machine works day and 
night, 'fhe borer or cutter, which is carried 
on the end of a substantial shaft, advance.s 
at the rate of 4\' inches per hour, that is 
-a.s.suming it could be kept at work con¬ 
tinuously, but, as a njatter of fact, it is 
frequently withdrawn to admit of the 
examination of the bore and ensure the 
accuracy of the “ cut.” Although it has 
behind it a powerful pressure, and cuts the 
hardest steel like so much chee.se, the bore 
travels silently, iind with singular slownc.ss. 
This slowness means cc(jnomy and care. The 
slightest irregularity in the progre.ss of the 
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borer over nn>' part of the cylinder 
ea'-ily mean the complete niin of the injrot. 
Ma\in^f been rough-bored, the barrel is 
toughened by being heatcfl and teinpered 
by being dipped in a pit of oil, operations 
naturally invohing the use of heavy 
h)'c!raulic cranes, which arc all t)\cr the 
works. I'hen comes the difficult and tedious 
process of "fine-boring.” The fine-boring 
compri.ses three sojKirate bf>rings, and in the 
case of a 12-inch or 50-ton gun the rough 
“ cuts ” in this stage take two or three \vccks 
each. In the final boring from 700th to 
of an inch, according to the gun, is left 
to be taken out. This (jperation requires 
the greatest care. If the bore becomes torn 
or damaged by the breaking of a tool or 
■seizure of the boring head, a barrel which 
ma\’ now lx; worth between ^'2,000 and 
^3,000 is utterly spoiled. 

'I’he barrel, having been fine-turncfl in the 
lathe on the outside, is ready to receive the 
outer coats of steel with which .i gun is 
built u]). gun is real!)- a .siicce.ssion of 
c)'lin<U:rs of steel shrunk over each other, 
and each r)’linder has to be treated in almost 
exactl)' the same fashion as the barrel or 
central lube—that is to say, has to be tested, 
turned, rough- and fine-bored, and gaugcxl 
carefully thnjughout, to ensure correctness 
of diameter. To attain perfect accuracy in 
all the.se borings is no easy matter, par- 


ticularK- in the ca.se of the central tube, for 
as the cutter of the bore wears down as it 
approaches the end of the cylinder, the 
diameter of the tube dimini.she.s. The 
12-inch gun consists of five cylinders nr 
lajers, or four beyond the barrel, 'I’hese 
cylinders run in thickne.ss thus; Barrel, 4-V 
in.; second course, 5 in.; third course, 3J4 
in.; fourth course, 3^2 I fiWi course, 4,%'' 
in. The gun is thickc.st over the powder 
chamber—alxjut in.—bccau.se it is the 

seat of the explosion. In the guns made for 
our national .service the barrel is covered 
from breech to muzzle with layers of wire 
or with long cjlinders of steel, the muzzle 
being fini.shed off with the old-fashioned 
muzzle-swell. In the older patterns of guns 
all the cylinders, except the inmost one, 
were in .short lengths; the iio-ton gun 
comprises no fewer than forty-finir pieces, 
apart from the breech - screw and the 
mechanism for closing it. The number of 
tests which this division of the gun into 
forty-four .sections involves is .striking enough. 
The barrel is credited with* twelve tests for 
each end 24 ; tlic other 43 pieces have four 
test ])ieccs taken from each end—34^1.. t hus 
the tot d number of le.sts made in the ca.se 
of cich .separate gun is 368. 

riie c)’linder.s arc affixed to each other 
by the laocess known as shrinkage. I hc 
bore of the; cylinders (apart from the original 
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tube or barrel) is always made .slightly less 
than the outside diameter of the cylinder 
which it has to cover. Expanded by the 
application of heat, the outside cylinder or 
“ jacket ” is easily .slipped (jver the inner tube, 
and as it gradually co(ds the jacket grips 
with great power the inside cj’linder. \\ hen 
the gun is thus being built up it stands in 
a pit, where the cylinder jacket next to 
be placed upon it is brought by a hydraulic 
lift from one of a series of furnace's heated 
by gas and dropped over it. With a shield 
over it, it then graduall)' cools, measures 
being taken to ensure that it cools in a 
uniform fashion. The grip of the c)'linder.s 
upon each other grows in .se\erity as the 
outside of the gun is reached, anrl the com- 
prc.ssion upon the original cj lindcr, of cour.se, 
increa.scs with each layer added. This fact 
discloses the appIicati(Mi of an important 
principle in gun-making. 

In a natural way the great strain following 
upon the e.xplosion of the charge of powder 
woulrl fall heaviest upon the inner cylinder 
(or barrel), in which the explosion takes place, 
and the outer cylinders would only e.xperi- 
ence it in a diminishing degree, in a degree 
which dimini.shes .so rapidly, as it approaches 
the exterior part of the gun, that it might 
almost be .said to have disappeared by the 
time it reaches the outside i>arts, for, as it 
will be clear, there is a point under such 
circumstances where thickne.s.s ceases tf) add 
strength. By subdividing the gun into 
cylinders, each cylinder—having been [)ut 
into a high state of tension by being .shrunk 
on—brings the full measure of its prjwer to 
withstand strain to the support of the inner 
c\ lindcr or bore, and the other ])arts of the 
gun, that is, each succe.s.sive laj'cr, reinforces 
the accumulated resisting power of the whole 
mass. A further consequence of the .system 
('f shrinking the cylinders one over the other 
is that the c(anprc.s.si«jn experienced b)?^ the 
original cylinder or barrel is so severe that 
the outer cylinders, owing to their being 
in a state t)f tension, first take the strain 
created by the e.xplosion, and as the 
outer cylinders expand or extend (as the 
quality of metal guarantees that they will 
do), the .strain is progressively imparted to the 
original tube, which ultimately receives its 
allotted proportion. 


It was to further distribute the strain 
over the whole gun that the wire or steel 
riband gun was adopted at Elswick with 
such success. Great additional strength and 
.security are gained in a gun through con¬ 
struction by means of riband.s. The gun is 
also lighter than one built in the ordinary wa\'. 
The building-up of a gun in riband.s minimi.ses 
the danger fnjin flaw, foi! even should a flaw 
escape observation when the riband is being 
bound on, it is confined to a small area, 
permits of the emplo\’ment of steel of greater 
strength than is attainable in the ingot 
form, and .secures more fully and cfflcicntly 
than is possible in the usual form of manu¬ 
facture the measure of tcn.si<in in the steel. 
If our gun is a wire gun, then, which it is 
nowadays jjretty certain to be, the process 
of wiring must begin when the first steel 
cylinder barrel is so far finished as to be 
ready for its jficket. Before that is shrunk 
on, the wiring has to be done. The riband, 
which is apparentl)' rather more than a 
quarter of an inch broad and not half that 
thickness, is wound on cold from a drum. The 
gun, rcv(jlving slowly, draws the riband from 
the drum, while the drum is controlled by 
a brake to ensure that the wire is brought 
into a full state of tension. The .strain 
varies with each la\'er of riband, the.se strains 
being determined by the brake apparatus 
attached to the drum shaft, which regulates 
the amount tension retp'.ircd for each 
successive layer. In the TO-inch gun there 
are fourteen layers of riband The riband 
portion of the gun is covcrerl by a casing 
of steel. The lo-inch riband gun has a 
thicknc.s,s of walls of 11 inches, of which 
3 inches is of steel riband. In some of 
the larger guns as much as too miles of 
riband are coiled up between its cylinders. 

Bored, wired, jacketed, a composite whole, 
the gun must now be “rifled.” The rifling i.s 
one of the most interc.sting operations in the 
.series. 'I’he cutter is directed in its twisted 
movements by a pinion and rack, which in 
their turn are acted upon by wheels rolling 
along a slightly curved track or framework 
of iron. The cutter appears to travel along 
the barrel at a quicker rate than docs the 
boring bar when a gun i.s being bored ; but, 
although the rifling only extends up four- 
fifths of the length of the gun, the operation 
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occupies a week to a month, accorclinfj to 
size, with the machine working continuously. 
The pitch of the rifling is progressixe, and 
with a 43-ton gun the cutter will make one 
turn in every 30 feet. 'I'he cutter - which 
only cuts in coming out — g(jes up each 
groove from eight t(i twelve times, accorrling 
to the hardness of the metal, and, as there 
are eighty grooves, in many instances it 
travels along the gun eight hundred times. 
The greatest ccjiiceivable care has to be 
exercised in the rifling of big guns, as the 
slightest departure from the true course 
may now destroy material and w<wk worth 
together ;fio.oco or 12.000. 

The gun now remains to be “ chambered ” 
and fitted witli the breech - screw. The 
chamber, which is enlarged by a subsetjuent 
boring after the bore is completed, is b(;ttle- 
shaped ; it <ioes not meet the bore abru|)tly, 
but the two diameters are joined by eas\' 
curves. 1 he gunmaker seeks to avoid a 
long chamber, as it gives scope for wave 
action on the part of the povyder-gas, with 
the result that excessive local pressures are 
created. .Ihe breech-piece of the big gun is 
connected with the brcech-end of the gun 
by a hinged platform. The breech-piece 
or breech-screw of the 110-ton gun draws 
out from the gun on to a sliding tray. In 
all cases the breech-screw or breech-plug is 
fastened in the breech-end of the guns upon 
what is known as the interrupted screw 


system, that is, the breech- 
plug and the breech-end of 
the gun are cut into corre¬ 
sponding .scrcw-groove.s, only 
for these to be subseciuently 
taken out tfj the extent of 
one-half in o))i)osite quarter- 
■sections, .so that the brcech- 
piece is easily pushed into 
the gun—the screw parts or 
the breech-piece pa.ssing into 
the indented sections of the 
breech-end, and via' t’mvf— 
and the .screws tlrawn into 
each (jther by a lever, 'fhe 
interrupted .screw is really 
an ingenious form of lock. 
The .screw in our gun is 18 
to 20 inches long. 

The fixing of the breech- 
piece dein.'U’.ds great skill. 'I’he precision 
of the fit is a vital point. It is an ab.solute 
necessity to jircvent the e.sca]<eof the powder- 
gas from the powder-chamber through the 
breech-pieces. The e.scape of gas through 
the breech is prevented in this waj': .An 
annular canvas bag, filled with asbestos and 
suet, is iflaced between the front of the breech- 
screw and a .str<jng steel bolt shaped like a 
mushroom and called frfun its shape “ the 
mushroom head.” When the gun is fired 
the pressure of the [lowder-gas forces the 
nuishrooin head b.ack, compresses the canvas 
))ad, and .sc|ueezing it outw'ards makes it bear 
closely against the interior of the gun, so that 
an escape of gas is impossible; when the 
projectile is clear of the gun, and the pressure 
is removed, the pad returns to its original 
condition by its own elasticity, and the 
brccch-.scrcw is easily withdrawn. The 
effectual closing of the breech so as to 
prevent the escape of gas has long been a 
problem whose difficulty is only surpassed 
Ivy its importance, for it must be remembered 
that the povv'rlcr-gas exerts the same enor¬ 
mous pressure upon the breech-piece as it 
docs, upon the projectile ; but that the Klswick 
Company have hit upon an efficient method 
is sufficiently proved by the fact that the 
British service guns are fitted on the .same 
principle. 

The arrangements for firing the gun 
appear to be simple, but as a matter of fact 
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they are carefully elaborate, for unless several 
levers each lie in a particular way it is im¬ 
possible for the needle-hammer to strike the 
needle, or for the needle to strike the 
primer. The small primer-cartridge, which 
by its flash fires the fjreat charge of powder, 
is ingeniously constructed so as to prevent 
the escape of gas. It is a close-ended tube, 
and, the metal being Aexible, the cap, which 
is inside, is fired by the striker without any 
hole being made through the btisc of the 
cartridge. This close cartridge was intro¬ 
duced by the Ivlswick (Company, 'fhe gun 
is fired by the hammer at full cock, which, 
moved by a pull upon a lanyard, strikes the 
needle, the actkin of which fires the powder. 
In turrets the guns are fired by electricity 
by the commander, who, unlike those work¬ 
ing the guns, is in full sight of the object of 
attack, but field guns are generally fired by 
hand. 

Now completed, the gun, after an im¬ 
pression of its interior has been taken in 


gutta-[)ercha, is ready for proof. Guns are 
almost continually being proved at a range 
which the JClswick Company pos.sesses in 
the moorland district of Ridsdale, thirty- 
five miles north-west of Newcastle. Machine 
guns are tried on the moor adjoining the 
late Lord Armstrong’s seat at Cragside, near 
Ri>thbury, forty miles from Newcastle, and 
experimental firing with big guns is carried 
on at a tidal range of four-and-a-half miles 
at .Silloth, on the west coast Only the guns 
ordered by the British Government go to 
their destination unproved. Of course, in 
the case of guns fitted to .ships-of-war built 
at Klswick, special firing tests always con¬ 
stitute part of the trial trip to which the ship 
is subjected before being duly handed over to- 
her owners. So, naturally, arc guns fitted on 
his Majesty's ships before the ships are put in 
commission. And it is proof of the gun- 
makers’ accuracy, whether at Klswick, Wool ■ 
wich, or elsewhere, that these guns seldom 
fail in successfully {)assing their firing tests. 

R. W. JOIIN.SON. 
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HOW MONEY IS COINED. 

A VISIT TO THE ROYAL MINT. 


I F you stand at the north end of the Tow er 
Bridge, with your back to Father Thames, 
you will have the ancient Tower of London 
on your left hand and the outskirts of St. 
Katharine’s Docks on the other. In front 
of you there rises a block of old-fashioned 
buildings, w'hose gates jire guarded night and 
day by red-coated sentries. This is the Rcjyal 
Mint, w'here all the money coined in Jvngland 


is made. Some of the operations by which 
money is coined are shown to privileged 
visitors at certain hours. But the number of 
people admitted at one time is only half a 
dozen, and in the course of the }’ear less 
than io,cx)0 visitors enter their names in 
the book, h'or this rea.s<m the special photo¬ 
graphs which we are privileged to publish 
w'ill be welcomed with interest. 

Leaving the Tower Hill, with its romantic 
associations, behind us, let us cro.ss the 
road to the little postern gate, at which 
two police sentries arc .stationed. The 
neighbourhood, dingy as it now- i.s, should 
be sacral in the eyes of every KiiglLshman, 
because it is the oldest part of Loirdon. 


For centuries the spot upon w'hich w'c are 
now standing was the site of the old 
abbey of Fa.stmin.stcr, which at one time 
was more famous than its great rival at 
Westminster. Until the beginning of the 
nineteenth century the minting of money 
had been carried on in London at the 
I'ower ever since the time of the Romans 
themselve.s, but in i.Sii the sum of ;^2SO,ooo 
was \ oted for the purpose 
of erecting the Royal 
Mint, and since that time 
various changes have been 
made in the buildings to 
enable them to cojk; with 
the enormous and in¬ 
creasing demand for 
coins that comes from 
every part of the ICmpire 
year after \ ear. 

All this time, we will 
suppose, the police offict^r 
has been c.\amining our 
credentials. We at length 
find ourselves in a 
spacious courtyard, neatly 
laid '^)ut W'ith greenerj-. 
In the corners m.ay be 
seen the official residences 
of the Deputy Master, the 
superintendent, the as.sayer, the chief clerk, 
and other officials who are always on the 
spot. The imposing .structure in the centre 
contains the Mint Office, by which all the 
w'ork of this curious colony of .skilful artisans 
is regulated. The first thing to be done — 
on the principle of the famous Mrs. Glasse 
—is to catch your ore. This comes into 
the possession of the Mint in the shape of 
ingots, which at busy times arrive in vans 
two or three times a week. After running the 
gauntlet of the sentinels, the vans rattle over 
the cobble-stones of the courtyard to the 
main entrance. Through this the ingots pass, 
and after being weighed they are stored in 
the strong-room until they have been a.ssayed. 
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The gold ingots, which all come from the 
Bank of England, weigh 400 ounces apiece, 
and there are times when the Mint has a 
little stock of 35 tons of gold to go on with. 
Silver ingots, on the other hand, weigh about 
loo lb. each, and there may be a small matter 
of 20 tons'in stock at a time. Copper is also 
required, but this does not always arrive in 
the form of ingots nowadays, but is delivered 
by a Birmingham factory in 
the form of blank discs, ready 
for stamping into bronze 
coins, of which the average 
production is a ton jjer day. 

Every morning the chief 
officials have to decide what 
coins are to be made. Some¬ 
times the Bank of England 
informs the Mint that it is 
running short of half-.so\er- 
eigns ; at another lime there 
may be a demand from the 


the same weight of metal, but in the form 
of finished coins. 

His first care is to pass it on to the 
melting house. This is a sort of kitchen, 
with se[)arate departments for gold and 
silver, and a staff of about sixteen men. 
A couple of ingots, with some of the 
waste gold left after the coins have been 
cut from the strips, are dropped into a 






Bank of .South Africa for an extra supply 
of silver money. All lhe.se little points have 
to be taken into consideration, and the w'ork 
is planned out accordingly. Let us suppose 
that s(jvereigns arc to be made on a certain 
day. So much gold, w’ith the proper propor¬ 
tion of alloy, is weighed out and delivered 
to the supcrintemlcnt, w'ho is responsible for 
passing it on from room to room, until he 
returns it again to the chief office in precisely 


KOI.I.ING FILLETS. 

blacklead crucible, which is then lowered 
into one of the eight furnaces that stand 
in a row. The gold and the copper arc 
slowly melted until they have the appear¬ 
ance of .so much dull coloured liquor. At 
the end of an Jiour the red-hot crucible is 
lifted by means of tongs, and the molten gold 
poured into eight or nine mc>ulds, each of 
which produces a bar of the \'alue of about 
£600. h'ach of the furnaces is therefore 
able to melt its little potful six times in the 
course of the day, and when the Mint is 
engaged upon this feast of Midas, it is able 
to turn out golden bars at the rate of 
a quarter of a million sterling every day. 
The same course is pursued w'hen boiling 
silver, e.xcept that the blacklead saucepans 
used for this metal hold about 5,coo oz. 
apiece. No one could possibly lift such a 
weiglit. The silver crucibles, therefore, are 
picked up by an electric crane, which carries 
them round the melting house w'ith startling 
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rapidity to the place where the 
mould.s stand ready. Here they are 
tipped up at an anjfle tliat allow.s 
the glisteninjf, fiery liquid to flow out 
of the lijj (T the crucible into the 
moulds, which one b\' one are pushed 
under the burnintj fountain. 

If the men have stirred the 
materials well, the bars will by this 
time be of a uniform composition, 
the {^old alloyed w'ith one-twelfth of 
copper, the .silver with three-fi^rtieths, 

But the bars are not alwajs hoiiKj- 
geneous, and a frajjinent is cut from 
the fir.st and last bar in each potful, 
to .send to the assayer. If his report 
is unfavourable, it is melted all (jver 
ajjain, and this happens about once in every 
twenty times. If, on the other hand, the bars 
arc found to be up to the standaixl, they are 
cooled, smoothed over at the rou^h cdj;es, and 
transferred once more to the huj^e balances, 
in W'hich tlie metal that was first weighed on 
its entrance in the form of ingot is now 
weighed on its e.xit in the form (jf bars. 

The next stage in the history of monex¬ 
making is reached by the arrix al of the bars 
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in the rolling-room. Here a gauger, with a 
staff of ten assistants, takes po.sscssion of the 
bars, xvhich may be of the thickness of half 
an inch, and pas.ses them between a succession 
of powerful steel rollers. By this means they 
arc gradually made longer and thinner, until 
at length they become thin fillets, slightly 
thicker than the coins for which they are 
intended. The first machine is called the 
breaking-doxvn machine, and it receix es each 
bar into its inexorable jaxvs ten times 
over. Four other machines carry on in 
succession the operation of thinning, but 
before a fillet is done with it has to 
endure the pressure of these tremendous 
rollers more than thirty times. 

'The strips of metal, which now look 
like the brass band.s .sometimes used for 
muslin windoxv blinds, are by this time 
ready for the cutting r(X)m. First of all, 
they are submitted to the tender mercies 
of a pair of drags, which hax'c been in 
u.sc since the year l8i6. By this machine 
the strips are dragged over and over 
again betxvcen two rollers, which give 
them an even thickne.s.s. ICach strip is 
then taken to a cutting press, which 
punches circular cli.scs out of it at the 
rate of 150 per minute. The discs 
hereupon are transferred to a machine, 
by which they arc marked with a pro¬ 
jecting rim, and are now ready for the 
annealing furnaces. After being raised 
to a cherry-red heat, they remain in 
these furnaces for a ejuarter of an hour 
at a temperature of about 1,600 degrees- 
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I'ahr., and arc then cooled in water, washed, 
and thn)wn into beechwood sawdust, which 
is supplied by the chairinakers at Ilijjh 
Wycombe. 

'Fhe time has now arrived for the blank 
discs to be rai.scd to the dij^nity of coins 
by beiiifj impre.s.scd with the ()()rtrait of 
the Sovereign, and with the other devices 
bv which the coin i.s distinguished from all 
others of the same size, British or foreign, 
old or new. This part of the work is 


behind a glass partition, and there, taking 
up a handful of coins, allows them to fall 
individually upon a steel slab, and then, by 
the ring, detects any cracked or flawed 
coins. 

The most delicate operation of all has still 
to Ije iJcrformed. 'I'he coins pass into the 
weighing room. I lere they are passed down 
a tube into an automatic weighing machine, 
-SO tender and .sensitive th.at it has to be 
protected from the slightest draught of air 
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performed by twenty presses, worked by 
hydraulic power, and each attended b\’ an 
alert operative, who feeds the discs into his 
machine at the rate of ten dozen per minute. 
This he does hour after hour for seven hours 
each day. Each press is able to stamp any 
coin, from a farthing to a £$ piece, with the 
exception of the crown, the peculiarity of 
which is that, instCcad of a “ milled ” edge, it 
is providerl with an in.scription round the 
rim. This is squeezed into the edge of the 
coin by means of a collar in three pieces, 
and for this purpo.se a special press, retjuir- 
ing the attention of two men, has to be 
used. 

The coin.s arc now taken away to the 
“ ringer,” as the boy is termed. He sits 


by being placed under a* glass case. A 
sovereign i.s allowed to varj' from the 
standard wtMght b\' a difference of one- 
fifth of a grain more or less, and the result 
of pa.ssing it under the critical eye—or rather 
fin^cr—of the automatic balance i.s to throw 
it into one of three txixcs, according to 
whether it is “ gcjod,” light, or heavy. It i.s 
found by experience that only- 2 per cent, 
of the silver pieces are above or below the 
standard weight allowed, whereas gold pieces 
to the number of I2 in every lOO have to be 
rc-melted and passerl through all the pro¬ 
cesses of coining o\'er again. 

'['he “ good ” money is taken out of the 
tills as fast as it is weighed. The gold 
coin.agc is now counted into 100 bags, and 
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taken to its stronjfhold, there to await its 
removal to the Bank of I'.nsland for 
circulation all tner the world. The silver 
and bronze coinajjc is counted by machinery. 
The coins arc broujjht in ba^s to be taken 
up to the centre of the machine, and there 
received by the two men at the top, who 
empty the ba{;s f)n to a slopinjj slab, the 
coins falling into a single channel or funnel, 
and there by their own weight rev(»lve an 
interchangeable cog-wheel, which is inserted 
to suit the value of the coins to be counted. 
This wheel revolves so many times, accord¬ 
ing to the value of the coin, and when a 
hundred pi)unds’ worth of silver has passed 
the wheel stops. When the man below has 
collected the coins in bags he releases the 
machine, and the operation is repeated. 

One link in the chain still calls for a final 


word. The patterns which are stamped 
upon the tw'o faces of a coin arc produced 
by means of dies. These are made from the 
original matrix engraved by the artist to 
whom this responsible task is entrusted, and 
only one matrix exists for each design. 
From this a [junch is prt>duced by enormous 
pressure in a die press, and the punch in its 
turn is used for the manufacture of the dies, 
each of which is not able to stamp more 
than 70,cxx) pieces. 

This, then, is a brief outline •)f the 
j)rocesses through w'hich the many inillioivs 
of coins minted every year on Tow'er Mill 
have to pass, and it is not to be wondered 
at that in every part of the world the 
British sovereign is accepted as a symbol 
of sterling value, of unimpeachable integrity, 
and of artistic e.xcellence. 

IC, G. llAR.MKR. 


(The illustrations accompanyiiiii this article are from photographs spot tally taken for the purpose, and are the 

copyright of Cassetl and Co,, Ltd.) 
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AN IRISH LACE CLASS, ARDARA. 


THE MAKING OF LACE. 

ONK OF THF MOST INTRICATF: OF BRITAIN’S INDUSTRIES. 


F ew industries appeal to women like the 
ni.i'Kin>f of lace. The fabric is so 
delicate and line, so j^ossamer-like, and 
yet so strong, and the tracitv^s are so infinite 
in variety and beaulifiil in desi<^n, that woman 
regards the product of this manufacture as 
a pcrciuisite of her sex. Man is allowed silk 
facings to his coat, he has linen handkerchiefs, 
and wears woollen socks, but after he is able 
to walk he rarely ever uses lace of any kind. 
On the other hand, it is most intimately 
associated with all the jjreat occasions of 
his sister’s life: it forms the principal orna¬ 
mentation of baby’s chri.stenin};' robe; it 
adds to her charms when later she enters 
church as a bride; in middle a^e it helps to 
throw back the years ; and it is a lace caji 
which adorns granny's honoured head as her 
days draw gently to their clo.se. 

In various ways has the manufacture of 
lace been introdnccil into these islands. 
From Greece and the Ionian Isles, by way 
of Venice and Flanders, the art has come, 
but not always as a free gift. The secrets 
of such crafts are carefully guarded, and half 
a century ago, when Mother Smith, of the 
Fre.sentation Convent at Youghal, conceived 


the idea of occup)’ing the children under her 
care with this industry, she had to unravel 
designs threatl by thread before she could 
.solve the intricacies «)f their details. 

The making of lace is the occupation of 
two dl'.tinct classes of workers, who labour 
under different conditions and in different 
])arts of the country. Hand-made lace is 
the employment of women and girls, and is 
carried on in small country towns and villages, 
many of which are remote from the railroad 
and the busy world’s whirl, y\ccording to 
a jjetition .sent to Parliament a cfniplc of 
hundred years ago, the lace manufacture 
England was “ the greatest next to the 
woollen,” and maintained “a multitiule of 
people,” but it is now chiefly confined to 
the counties of Devonshire, Bedford.shirc, 
Oxford.shire, and Buckinghamshire, and to 
.several parts of Ireland. 

Machine-made lace is localised in the 
count}' and district of Nottingham. There 
huge factories, many storey.s high and built 
at the cost of many thousands of pounds, 
arc bu.sy night and day with the ivhirr and 
hum of immen.se machines which only men 
are allowed to w<irk. Women and girls find 
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a place in the dressing and finishing 
tions, but so unusual arc the conditions under 
which they labour, and so exacting the 
material over which they have charge, that 
Acts of Tarliainent ha\c been specially 
modified for their benefit. It is impossible 
to say precisely how many people are 
employed in the industry, but the number 
may be put at 50,000, about half of whom, 
incliuling some 9,000 men, are in the Notting¬ 
ham district. 

C^>nsidering first the manufacture of hand¬ 
made lace, it must be pointed out tliat here 
again there are two distinct kinds—needle¬ 
point, which in the United Kingdom is con¬ 
fined to Ireland, and pillow lace, the cottage 
industry of England. It is so named because 
the worker has a ])illo\v, or cushion, stuffed 
with straw anti covered with jirinled calico, 
upon her la]) as support for the pins round 
which she entwines her thread. Upon the 
j)illow is fastened a sheet of jiarchment, with 
the pattern duly traced and pricked over with 
pin-holes at e\ery [loint where pins require to 
be inserted in the course of the work. There 
arc also at hand a number of bobbins, now 
made of wood hut formerly of fish bone, each 
provided uith its <|uota of linen thread 
raid attached to one of the pins. Starting 


from the first of these, the worker intertwists 
and crosses the thread by passing the 
bobbins round the pins and over and under 
each other. Thirty or forty bobbins are 
generally required for one pattern, but in the 
execution of the most elaborate kinds of 
Iloniton, Bedfordshire, or Buckinghamshire 
lace as many .as 1,000 may be necessary. 
The size of pillow used varies in the different 
l.ace-making counties, but the method of 
work is the same. 

In old times the net as well as the flower, 
sprig, or “gimp” w.as made by hand, but 
nowadays the net comes from Nottingham, 
and generally sprigs only are hand-made. 
Lace-making has always been an ideal 
cottage industry ; it can l)e carried on entirely 
at home, much or little c:in be done accord¬ 
ing to time and inclination, and the pillow 
can be laid down at will. The workers are 
able to add maleriall)' to the famil\’ resource.s, 
and during the hard winter of 1<S95, when the 
fi.sheries of Devon.shire failed to support the 
husbands, the nimble fingers of the wives kepi 
the homes together without the necessiu- of 
applying for relief. Old and young alike ;ire 
to be .seen at AVork in the picturesque gardens 
and i\)-covered |)oi'chcs, as well .as in the 
numerous L.ace Schools which have done so 
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much to stimulate the industry. County 
Council classes are also now held in various 
places—.some for grown-uj) jxjoplc and others 
for children, as the earlier they learn the 
more ])roficient are they likely to become. 

A different system prevails in Ireland. 
I’illows are here no loiifjcr needed ; the needle 
takes the place of the bobbin, and much of 
the work will be found to resemble embroidery. 
'I'hc modern development of the industry is to 
be traced back t<) the famines of fifty j'ears 
aj;o, when the nuns of the Presentation 


home in the cottage.*; as well ss in the 
convents. W'e may especially note the tam¬ 
bour lace of Limerick, which is so called 
becau.se the frame on which it is worked 
resembles a drum-head or tambourine. On 
this is stretched a j)iece of Nottingham 
net, and thread is drawn by a hooked, or 
tambour, needle through the meshes accord¬ 
ing to a design placed before the worker. 
Nothing comes a.mi.ss to the Irish lace-maker 
—Venetian point, Italian reticclla work, 
Honiton i)illow, and other specialities are all 
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{.'onvent at Youghal, a little to the east of 
Cork and Queenstown, selected girls with a 
taste for fine needlework, anti taught them 
to utilise their talent in lace-making. This 
district produces the famous “ Irish point,” 
and tourists from (Jlcngariff t<» Killarney 
are often allowed to see the girls at work in 
the more public rooms of the convent, their 
fingers bu.sy with the needle as if for dear life. 
The patterns are drau n out by the nuns in 
their private compartments and pas.scd on 
to workers, numbering some fifty or sixty, 
under the charge of a si.ster of the convent. 
Though .seemingly so light, the lace made 
by them possesses very great durabilit}', 
and it is almost impossible to rip open 
the stitches. 

.Somewhat similar is the “ ro.se point ” of 
the convents of County Fermanagh, and many 
other districts of Ireland have their own 
particular variety, the work being done at 


eagerly seized by the nuns to suggest to them 
new designs and ways of working. 

From these rural and thinl)' populated 
districts, the lovely .shores of Lough Erne, the 
romantic combes of Devonshire, and the 
quaint hamlets of the home counties, we 
turn tt) the busy city of Nottingham, the 
birthplace and still the principal centre of 
machine-mado lace. The process of manu¬ 
facture is one of the most intric.ite and 
complicated among Britain’s industries, and 
the machines used are .standing witnc.sses 
to the ingenuity of man. According to Dr. 
L' re, one of the most competent of authorities, 
they probably surpass, in ingeniou-s mechanksm, 
those in use in any other industry. He 
declared a bobbin-net frame t(i be as much 
beyond the mo.st curious chronometer as 
that is bcj'ond a roasting-jack. Despite its 
complications, however, the lace machine is 
really only a development of Lee’s stocking- 
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frame. The story is too long for telling here. 
It must suffice to say that at the beginning 
of last century Heathcoat invented a machine 
which made it iwjssiblc to twist round each 
other an indefinite number of threads, and 
to cause each thread to traverse, mesh by 
mesh, every other thread in the widtii of 
the fabric being netted. The machine in 
general use, the Levers, is an improvement 
upon this, and new patents are continually 
being registered. To understand the process, 
however, we must visit one of the big 
Nottingham factories, b)' preference that of 
Me.ssr.s. Pratt, Murst and Co., whose or- 
gani.sation admirably illustrates the diflerent 
conditions under which the various processes 
are carried out. The.se are generally under¬ 
taken by di.stinct firms, but in the ca.se of 
Messrs. Pratt, Hurst and Co. occupy .separate 
factories, each under its own manager. Levers 
m.achincs are establi.shed in one, curtain 
machines in another, bleaching and dressing 
take place in a third, and the final operations 
and the making-up ;ire carried on in the 
warehouse in the tlistrict of N{)ttingham 
appropriately known as Lace Market. .An- 
«)ther large firm has its curtain machines in 
.Scotland, the lace being then brought to 
Nottingham for tlrcssing and finishing, owing 
to the abundance of female labour in the 
lace city. 

The first department to be visited is the 
designing-room. The designs are complete 
drawings, cither entirely original or sugge.sted 
by old fabrics, and the pattern is afterwards 
traced on drafting paper, ruled out into 
a network of very small sejuares, the course 
taken by the thread being carefully shown 
by the draughtsman. 'I’he squares are then 
numbered, and the numbers entered as ,a 
column of figures, this being handed over to 
an operator, who, with a special machine, 
having a keyboard .something like a con¬ 
certina, punches holes corresptjnding to the 
numbers in narrow strips of thin mill- 
board, the arrangement of holes being groups 
of varying size. The cards, which thus con¬ 
tain the e.ssence of the design, are then ready 
for transference to the Jacquard in the 
machine-room, whither we will follow them. 

The rooms in which the machines are 
placed are well lighted and lofty, and the 
factories have to be built especially strong to 


sustain the tremendous weight on the floor. 
Levers machines are about nine feet high, 
and from 144 to 220 inches wide. Curtain 
machines having a greater width of from 170 
to 360 inche.s. As many as 4,000 btjbbins are 
often working in a machine at the same time, 
and in the manufacture of the fine.st lace twice 
that number are employed. It is impos.sible 
within the limits at otfr disposal to de.scribe 
the complicated principles on which the 
machine works, but an idea in.ay be con¬ 
veyed by considering it in its simplest form 
as .shown in the m.aking of bobbin-net. The 
frame, or loom, holds vertically a series of 
warp-threads, with sufficient space between 
each to allow of a .shilling being pa.ssed 
through edgeways. Behind the threads is 
a row of bobbins, which are, howexcr, alto¬ 
gether unlike ordinary bobbin.s. They consist, 
in fact, of two thin discs of bra.ss, rather 
larger in diameter than a penny and alwnit 
as thick as a shilling, the thread being wound 
between them. The bobbins, fixed in what 
are known as “ carriages,” rest in an arrange¬ 
ment called a comb-bar or bolt-bar, and 
when the machine is .set in motion each 
bobbin, carr) ing its thread with it, passes 
between two of the jxirallel and perpendicular 
threads of the warp, and is lodged in another 
similar bolt-bar in front of the warp. I'hen 
this bolt-bar " shogs,” or moves, a space to 
the right or left, afterwards lodging the bobbin 
on another back bolt-bar one distance beyond 
its last space. .So the process is continued 
through the length of the net, the bobbins, 
millions of which are in use in the big factorie.s, 
being replacedWhen their thread is exhausted. 
The machines are worked solely by men 
boys assisting them by filling the bobbins 
with thread. They work in two shifts, and 
are paid by the piece, .so much per “ rack,” 
the latter consisting of 240 meshes. Their 
hours are rather peculiar. The first shift 
comes on at four in the morning, and works 
until nine, when the .second shift comes on 
until one. From one to six the first .shift is 
again at work, and the second from si.x to 
twelve. Thus each works ten hours a day, 
and the machines are idle only four hours. 

The above de.scription <if a lace machine 
applies only to the making of net, those for 
pattern lace being more intricate and having 
fitted to them the Jacquard apparatus, on 
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which, as in fancy weaving, the carrls act ami 
give to the warp threads the varying move¬ 
ments required by the pattern. Standing in 
front of such a machine, one sees a long row 
of bobbins passing to and fro thrt)Ugh the 
thousands of threads forming the warp with 
the regularity of a pendulum, the pattern 
appearing above after ha\ing mechanically 
undergone its wonderful transformation from 
mere thread. The machines are worked their 
whole length, lacing threads which are after¬ 
wards drawn out connecting the widths. 


the machine revolves. Hence it is taken in 
huge ba.skets to the “ piece-room,” where the 
required shade and colour is indicated by a 
ticket fastened to the bundle of the fabric. 
In the “ dipping-room ” it is placed in a 
mi.xture of gum, starch, size, and colouring 
materials, being afterwards squeezed between 
wooden rollers. Sometimes, lujwever, the 
web is at once fastened on a frame and the 
“ dress ” put on the edge and spread over 
with brushes, this being done by a class of 
young workers known as “wetters.” Owing to 
the extremely delicate nature of the fabric 



it has to be handled with very great care. 

The nc.xt process takes place in what is 
varitiusly known as the stretching, drying. 





is popular with those manuf.ic- 

turers who have only a small number of or dressing room. It Is of very great length, 
machines each. The Curtain machines are, from 200 to 400 feet, and i.s occupied by two 


still more bewildering to watch, additional parallel horizontal frames, with an ingeniou-- 
threads being used, and the Jacquard working arrangement of fanli overhead. 'I'he frames 
from overhearl instead of, as in the Levers, consist of two rails, between Avhich the lace 


from the end of the machine. The large is pullcfl and fastened by girls, who arc re¬ 


firms, too, have their own special mechanisms, markably expert at the work. By means of 
the secrets of which they guard most jealously, a winch-handle they gently stretch out the 

From the machines the fabric is handed web until all the meshes are oj)cn, delicatel)’ 


over to the finishers, mostly women and re-adjusting the rails from time to time, as, 
girls, whose work is, as we have noted, in the case of lace made from cotton thread. 


generally carried on in separate establish- the net “ swags," or .stretches, in drying, 
ments managed by different firms. The first Ladies’ veils, eighty yards long and six 
process is that of bleaching, the feature of or seven yards wide, beautifully designed 
which is the interesting way in which the curtains, and narrow lace for neck and undcr- 
suf)crfluous moisture is removed. Thcmechan- wear are here .seen extending the whole 


ism consists of a cylindrical vessel of wire length of the room, the threads which divide 
gauze in which the lace is placed, the water them up into the familiar patterns being just 
being driven off by the rapidity with which traceable 
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Another verv interestinij class of lace- 
workers arc the “ menders.” Their dutj’ is to 
examine minutely ever)’ part of the fabric 
and repair broken threads and other defects. 
The work luiturally needs <fof)d lij^ht and 
keen exesiL'ht. To aid them the j;irls wear 
black or blue aprons when flealinj^ \\ith white 
lace, and while aprons when mcndinj>; thf' 
black fabric. They .sit on low stools, and 
e.xaniine the lace bj' brinL;in;,^ it over their 
knees. There are also the “ drawers," whi> 
draw out the threads which separate the 
patteniy as tlicv are made the width of the 
machine; the “ ciii)pers," who clip round the 
shaped edocs of some kinds of lace; the 
“ purlers," who put a fine ed^e upon it; and 


finally, tho.se who roll the narrow lace on the 
cards jiikI i)ack up the curtains ready for sale. 

A very hi^h def'rc'e of perfection has new 
Ijcen attaincil in the manufacture, and only 
e.xperts can state witli confidence whether 
an)’ particular specimen is really hand-made 
.Spanish lace, costly Barcelona, Brussels 
ncc<llepoint, black (-hantill)', orthe remarkable 
imitative production of the newest t)'[)e of 
machine. Jnu’ciifn competition has, for some 
)’ears, been very l een, the German factories 
turning' out increasin'^ ([uantities of cotton 
lace, and Calais and other French towns 
devotiiii^ themselves to the silk fabric. But 
Xottiiioham machines arc still imc.xcelled, 
and the)’ are best worked bv’ native hands. 

F. B. PolXTON, B.A. 
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L iebig onco laid it down tliat “the 
(jnantity of soap consumed by a nation 
would be no inaccurate measure wlicreby to 
estimate its wealtli and civilisation. Of two 
countries with an equal amount of popula¬ 
tion, we may declare with positive certainty 
tliat the wealthiest and most hijihly civilised 
is that which c<jnsumes the greatest weij^ht 
of soai).” Ilavins; rey,ard to this remarkable 
dictum, we cannot but regret that no tlata 
are available by which to j^au^f, bj’ this 
standard, the relatiAO civilisation of the 
countries of the world. One is tempted to 
think, however, that like most jfeneralisations 
it is mit of universal application, and that 
it has its prominent exceptions. We can 
hardly be accused of insular pride and arro- 
{jance when we claim that Britain ha,s been 
notable for wealth and civili.sation, and yet 
it seems as if this country were by no means 
first in the field as regards the common 
employment of .soap. In view of the scajeity 
of evidence, it would, however, be rash to 
as.sert that Britain maintained a scrupulou.s 
cleanline.s.s before the introduction of soap. 
At any rate, our forefathers were evidently 
as well wa.shcd as other civilised humanity. 
It is a national comfort to read, for example, 
the naive words of an obser\’ant foreigner 
who travelled in Britain in the early days 
of the eightcentli' century. “ Engli.sh men 


and women," he remarks, “are very clean, 

. . . nc)t a day passes by without their 
washing their hands, arms, faces, necks, and 
throats in cold water, and that in winter as 
well as summer.” 

'I'he history of .soap is hea\il\’ shniuded in 
the mists of the jj.ust. Its origin is a fruit¬ 
ful theme for speculation. It is mentioned 
in the Old 'I'estainent, but what has there 
been translate*! “.soaji” is taken to mean 
merely “ alkali." 'I'he nanse is derived from 
the Celtic word “ .sebon,” and from that it 
has been supposed that it is to the Celtic 
peoples we owe the article itself. This view 
is somewhat strengthened by the fact that 
the earliest mention of .soap is a reference 
by Pliny to its existence among the Gauls, 
who prepared it from goat’s fat and the 
ashes of the beech tree. Among the ruins of 
Pompeii was found a soap factory, with a 
quantity of soap in a perfect state of jarc- 
.servation. According to one writer, the date 
of the introduction of .soap into Britain was 
.somewhere about the fourteenth century. 
Before that time it would appear as if fullers’ 
earth was one of the principal detergents 
employed. Ir.dced, we find it was regarded 
as so valuable that it was made contraband 
and its exportation illegal. 

Of the development of the manufacture 
and u.se of soap there is little known. As 
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early as the ninth century, Marseilles, which 
had the aclvantajjc of being situated in 
convenient proximity to the raw materials 
used in the manufacture, did an extensive 
trafle. 'I'he first patent for the improvement 
of the manufacture of soai> in this country 
.seems to have been obtained in 1622. In 
that year a 
comi)any was 
granted a 
monopoly of 
the trade in 
Ih'itain, paying 
for the [)ri\i- 
lege £20,000 
per annum for 
3,000 tons of 
soai^, or nearly 


pc)und was levied on the commodity. In 
1816 the duty on hard soap w'as as high 
as 3d. per lb. 'I'his was the summit of the 
imposition which was gradually reduced and 
aVxilished in 1853. 

Ihe mono])oly first, and then the tax, no 
doubt had the effect of keejiing down the 

consumption of 
.soap. When the 
monopoly was 
instituted the 
consumption in 
this country was 
about I ^2 lb. per 
head. .At the 
beginning of last 
century it was 
about 7 lb.; by 
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*4 cl. per 11 ). Trouble ensued. Some makers 
refused to join the “ combine,” and the 
King had to order that all soap must be 
examined by the company. In 1633 sixteen 
manufacturers were sentenced to heavy fines 
and imprisonment by the Star Chamlicr 
for disobeying the King’s command, two 
of the poor meji dying in pri.son. A few 
years later the monopoly was surrendered for 
the sum of .;£'40,000. The .soap-maker, how¬ 
ever, had not yet reached the end of his 
troubles, for in 1711 a tax of a penny in the 


1846 it had reached ii lb, and at the 
1)re.sent moment 20 lb. is believed to be a 
rea.sonable estimate. Prom this, it can be 
imagined to what dimensions the industry 
has growir in this country. Millions of 
pounds are invested in the business, and 
thousands of people are cm'ployed. For a 
long time, it must be mentioned, Prance 
has held the first place for toilet and 
scented soaps, but Britain has always held 
the palm for laundry soaps. During the 
past dozen years or so, however, this country 
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has made yjrcat licadway in the toilet .soap 
business, and so marked has been this 
advance that tlie prcmii:r position of Trance 
is .serauisly threatened. 

Before proceeding to an inspection of a 
great soap factor}', .s<inv;thing must be said 
of the chemi->tiy of tlie sulijcct. I’rior to 
the researches of the J're.ncli scientists, 
Leblanc and ('hevreiil, the manufacture of 
son]) was largel)' haphazard ; it was certainly 
wasteful. 'i’o Leblanc’s process for the 
numufacturc of soda from cfHumon salt the 
soap-maker ])robably owes more than to any 
<jther thing. Chevreul’s achievement was 
to analyse the constituents of fatlv bodies 
and to discoxer the process for their sejKira- 
tion. As a result, the industry was placed 
upon a scientific basis. 

It would, (^f cmirse, be out of place to 
enter into fletails regarding the technicalities 
of the subject. Besides, there are soajw 
innumerable, each differing in .some particular 
from the other; thus the technical aspect 
becomes a \ery large one. 'I hen, too, the 
.soap-maker, who is not the least shrewd 
among men of commerce, is not disposed 
to reveal the secrets of his trade. But with¬ 
out indulging in the mysteries of chemical 
phraseology, some idea can be given as to 
what goes to make the soap we daily use. 
In thus limiting ourselves, we need have no 
fear of divulging tr.ide .secrets, for, after all, 
the ordinary constituents of soap arc things 
of common knowledge. For hard' soaps, 


tallow and the more solid 
vegetable fats are chiefly 
used, w'hile for .soft .soap 
seed or fish oils arc the 
[irincipal ingredients. 
The.se fats, it m;,)' be 
necessar)’ to explain, are 
mixtures of .salts with 
glycerine as a ba.se. Now' 
by acting upon the fats 
either with .soda or potash 
the glycerine is removed, 
and the remaining fatty 
acids unite with the soda 
or pota.sh to form soap, 
h'or hard soap the agent 
emplox'cd to separate the 
glx’cerine from the fatty 
acids is .soda, and for 
soft .soap potash. Though really the chief 
cleansing cfinstituents in .soap, these alkalies, 
soda and potash, are by themselves \ery 
destructive. The fatty aciils are thus the 
coating of the pill ; or rather, it should be 
put, they neutralise the effect f>f the alkalies, 
which con.se(]uently carry out their cleansing 
ini.ssion without harm to the article under 
treatment. 

Soap h.is been iisefull)' defined as a .sort 
of magazine of alkali which it gives up in 
the exact quantity reipiired at aii}- moment 
when it is rubbed with water. Bad soap 
is that which sets free tlie cleansing but 
, injurious alkali too ra|.'idly. A good .snap 
frees the alkali slovvl}, and accomplishes its 
work in happy union with the fattv' m.'itter, 
which has a certain effect in preparing the 
w'ay for the alkali. It comes about, therefore, 
that the <jbject of the soap manufacturer 
must be to bring about such a blending of 
alkalies and fatty acids that in the complete<l 
article the dangerous elements, while suffi¬ 
ciently powerful for cleansing purposes, will 
be .so far neutralised as to be innocuou.s. 

Apart from the alkalies, the ingredients 
which go to the making of soap hail from 
the four quarters of the globe. 'Tallow, 
W'hich is the most important of the fiitty 
acids employed, comes from Ru.s.sia, Australia, 
and the Americas—from the cattle-reiiring 
countries, in fact. Then among the oils 
used arc tho.se derived from the palm, the 
palm kernel, cocoa-nut, the olive, ground nut. 
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linseed, cotton seetl, etc.: the very mention of 
such names seems to brin^j us into contact 
with the most distant and some t)f the least 
invitinj^ parts of the world. Resin is another 
ingredient which has the effect of rendering 
the soap more readily soluble, and helps t(j 
rai.se a ])lcasant lather. 

The preparation of these various ingre¬ 
dients for the snap manufacturer arc industries 
in themsehes, though in some cases oil 
factories are run in connection- with soap- 
making works. Generally, however, it may 
be said that the manufacturer buys his 
materials ready for mixing. They are carried 
in barrels, out of which the soap-maker melts 
the fat by means of jets of steam. The 
li(iuid is then run into tanks, where all im¬ 
purities are carefully removed. 

Tin; next stage is the all-important one 
of boiling; and here we get in touch with 
the actual working. Muter, then, the boiling 
room. The atmosijhere is hot and humid and 
fragrant, reminiscent seunewhat of washing- 
d.iy. riie huge .sc|uare pans, each capable 
of holding some sixU- tons of material, are 
ranged in a double row. .Some, you observe, 
are emplw save for a thickish remnant like 
a yellow scum that bubbles slow!)' ami 
sulienly. 

.Standing by each of the full pans is a very 
warm ami watchful attendant armed with a 
long spoon—a very long .s])oon indeed. With 
this from time to time he stirs the steaming 
mass, which bears a 
.striking re.semblance to 
butter-scotch, and at in¬ 
tervals he throws in a 
few' shovelfuls of salt from 
a heap by his side. To 
the eye of the outside 
ob.server, there is not 
much that is illuminating 
in watching the boiling 
process. Only to the 
expert are the signs f)f 
gradual saponi fication 
easily apparent. Probably 
what strikes the outsider 
most is the curious de¬ 
meanour of the soap at 
this stage. For a moment, 
perhaps, the ma.s.s of 
yellow matter steams 


quietly with scarce a tremor; then .suddenly 
a crater opens in the centre of the pan and a 
violent eruption ensues, the splashes of lava, 
alias boiling .soap, falling w'ith an angry flop. 
1 ending a pan is not, howe\'er, a dangerous 
occupation, though it calls for constant care 
and alertne.ss. 

The heat fur boiling purposes is nowadaj s 
almost universally a[)plied by steam injected 
directly into the pans through a coil of 
perforated pipes, t)ne of the advantages of 
this method being that the steam keeps the 
contents of the pan continually in motion. 
There are in the boiling- of ordinary hard 
soap actually three stages. After the first 
boiling, which completes the .saponification 
cjf the fat, .salt is throw'll in to .separate the 
gl\'cerine and other impurities. Steam is 
then shut off, ,'ind the contents are-allowed 
to settle. The iin|ainties fall to the bottom, 
and are drained off. 'I'his done, a little 
water, resin, and more .soda or jiotash are 
added. When the resin has been .saponified, 
.salt is again thrown in, again, the contents 
are allowed to settk.and the impurities are 
drainefl off. Then follows another boiling 
with .soda or [lotash, and the .so.ip may be 
said to be made, the whole [iroeess having 
occupied about a week. 

.Still there is much to 1 .K’ done belbre the 
lady receives her staniijed and highly finished 
tablet, or the washerwoman her humble bar. 
From the boiling jians, which are generally 
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on an upper ficjor, run lon^ wooden .slioot.'^, 
and down these the liciuid .soap is drawn off. 
At this staple .some S(jap.s are scented, some 
c( 3 loured, and some recei\c inpfredients winch 
result in chcapeninpf them. Hut for most 
there i.s a direct rofid from the boiling pan 
to the cooling frame. These frames are 
about five feet high, and hold about fifteen 
hundredweight r)f soap. I'hey are made of 
irfin, the sides and ends being clamped to¬ 
gether .so that they can be removed, leaving 


tliis purpose he employs a machine 
consisting of an upright frame which 
is furnished with transverse wires, and 
these by means of a wheel and chain 
are drawn through the soap, cutting it 
up into slabs of the thickness desired. 
The slaKs, creamy and beautiful, like 
new cheeses, are hurried along to an- 
other machine, w here thej' are cut into 
bars. The mechanism which perfiirms 
this operation is a lever frame on which 
are strung vertical wires that are drawn 
through the soajj. The bars are after¬ 
wards piled in such a manner as to 
let the air circulate frt;ely about them. 
A da\' or two of this e.xposure fits 
them for packing and for u.se. 

Here we may take leave of the 
laundry soap, or rather of those soap,; 
that are put on the market without the 
.artistic finish we a.ssoci.ate with the 
usual toilet soap. When the further 
processes applied to the superior kinds of 
.soaj3s are to be gone through the bars are 
cr)n\e\ed to .another department. Here, 
first of all, the soap is thoroughly dried. 
This is done by passing the bars into a 
m.achine which cuts them up into ribbons, 
and carries the.se ribbons along through hot 
air till the moisture is removed. At this 
stage the so.ap feels to the hand not unlike 
wood sh.a\ ings. 

Scenting and colouring arc the next opera- 


a solid block of soap ready 
for cutt ing u p. T he cr)ol i n g 
process naturally dejxinds 
on the weather, but it 
generally occupies four or 
five da\-s. While the scap 
is .standing in the frames 
slight pressure i.s applied 
to it from the top to 
solidify it completely. 

In a large factory, such 
as that c»f Messrs. Lever 
Brothers at Port Sunlight, 
the cooling room is an 
interesting and busy scene. 
When the frames have ' 
been removed from the 
solid .soap, the workman 
sets about the cutting up 
of the great blocks. P'or 
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tions. In perfuming, essential oils are most 
commonly U'-ed m combinations, and the aim 
of the perfumer is so to blend the oils that 
the distinctive odours are retained and 
rendered effective without harming tlie 
emeinble. Among the oils most frequently 
employed are oil of lavender, spike oil, 
citronelle oil, oil of thyme, and oil of China 
cinnamon In the matter of colours we are 
all acquainted m some degree with the vaiiety 
which the soap-makei produces Formerly 
the manufactuii-r was lestricted to inmeial 
pigments, which had a tendency to colour 
unequally and to 
fade on exposure 
to light Coal- 
tar colouis, how¬ 
ever, which aie 
now employed, 
have made it 
lK)ssible to pro¬ 
duce the most 
varud, beautiful, 
and lasting tints 
\C hen the so.ip 
falls tioin the 
diymg machine, 

It IS earned in 
<piantilies, ac- 
totdmg to the 
system in vogue 
in the fiictory, to 
the perfumer and 
coloiuist lie, as 
the result of 
careful expeiirncnts and tests, has his materials 
in readiness, and pours the necessary quantity 
amiMig the creamy w’hite soap As one 
watches the operation, one is sui prised at the 
small amount of peifumc and colour that is 
required to permeate the mass Of colour, for 
example, ten or twelve ounces suffice for ten 
hundredweight. Thoroughly to work in the 
pel fume and colour, the soap is taken to the 
crushing mill, where by passing through a 
series of heavy rollers it is brought into a 
pasty condition. Again it is cut up into 
ribbons, and pours out of the mill like a tinted 
Viaterfall—a charming sight This uniformly 
perfumed and coloured soap is forced through 
a tube to mould it into a continuous bar, which 
is cut into lengths for stamping as tablets. 

JW 


Of the stamping of soap little need be 
said. It is accomplished cither by steam or 
hand worked machines which are operated 
by boys or girls. The highly finished tab¬ 
lets of toilet soap are generally stamped 
by hand machines. Nor is it necc>-saiy 
to dilate on the wrapping of the soap, on 
which so much art is nowadays expended. 
Wrapping, packing, etc, are the minor 
operations of every firm dealing in household 
requisites of convenient si/e The work has 
been on all hands brought to a high st.,te 
of perfection, and the rapidity with which 


the girls and boys manipulate the vaiious 
ai tides is araa/ing 

The lot of the woiker in a soap factory 
is comparatively' pleas,int, though, of course, 
much depends on the cliaracttr of the accom¬ 
modation provided for him In the larger 
factoiies, the amditions aie excellent, and the 
w'orker has little to complain of. Then, all 
things considered, the work is not particularly 
trying. The soap-boiler lequiics to have an 
intimate acquaintance with the appearance 
of his material, so that he may observe the 
signs of gradual saponification , but, with the 
exception of the chemistry of soap and the 
colouring and perfuming, machinery is so 
largely used that the worker has a clean, 
healthy, and comparatively easy task. 

John Macleay 















250 


THE MARKETS OF 

ONDON is hardly a city of marls in 
j the same de^rree as Paris, ft)r in the 
French capital the markets are largely 
used for retail purposes, and the number of 
both buyers and sellers who frequent them 
is no doubt considerably greater, relatively 
to the population, than in the case of 
London. None the less do the markets 
of our ca|>ital hold a place in its life 
of which no mere words can convey an 
adequate sense. The exact number of 
“ hands ” for whom they find emplo^mient 
is not ascertainable, for as a nation we 
have no passion for statistic.s. Hut cal¬ 
culating from the known to the unknown, 
there can be little doubt, I think, that in 
one capacity or another—as members of 
the administrative staffs, pcirters, carriers, 
•salesmen, slaughtermen, drovers, and so 
forth—fully twenty thousand men ean\ their 
daily bread as market workers. 


THE METROPOLIS. 

Of all the markets of London, the most 
interesting is Billing.sgate, in the shadow of 
I.(}ndon Bridge. True, the Billingsgate fi.sh- 
fags who, to u.se Addison’s euphemism, were 
so prone to “ debat6.s,” have disappeared, 
and the market is no longer the place it 
was when an auctioneer ran the risk of 
being knocked down by a fair bidder 
unless he knocked down the fish to her. 
The porters, in their dirty white smocks, 
and with their well-lined hats, are not 
more pugnacious than their fellows in other 
markets, nor is their vernacular in higher 
repute for raciness and vigour. Still, in its 
busie.st hours, from five o’clock to nine, the 
market offers a scene which for animation 
and character can hardly be matched cl.se- 
where in London. How it is that, with 
everyone getting in everyone el.se’s way, 
and acting on the assumption thfit the 
market was made primarily for him.sclf, the 
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fish ever finds its way into the market and 
finds its way out again, is one of the puzzles 
of our social organisation. 

The confusion, however, is a good deal 
less chaotic than the unsophisticated observer 
suppejses. IClse would it be impossible lor 
470 tons of fish to change hands here 
every clay. Ten years ago I44,CKX) tons cjf 
fish passed through the market in twelve 
months; at the present time the ejuantity 
verges upon 150,00x3 tons. Of this, about 
one-third is brought from the fishing-fleets 
in the North Sea by the long, swift 
steamers that steal up the 'fhames during 
the night; the other two-thirds are railway 
borne, and are brought here from the 
termini in the vans that throng the sur¬ 
rounding streets. Nor have the journcyings 
of the produce of the nets ceased when 
it reaches tlie market. Much 
more of it finds its way to 
llilling.sgate than the needs 
of London demand, and by 
mid-day the sur[)lus is being 
whirlc^d along by swift trains 
into the provinces 
to figure as the 
second course in 
the evening dinner 
in remote country 
places. 

The burly jior- 
t e r s, who are 
licensed for a 
nominal fee by 
the C'ity Corpora¬ 
tion, number cIo.se upon 900, and altogether 
some t,200 persons find employment at 
Billing.sgate. The porters are paid by the 
piece, and a steady, industrious man often 
makes as much as a week. Their work, 
though hard, is not unhealtliy, though it has 
a tendency to produce affections of the heart 
from the strain of the heavy loads which 
the men have to handle. Many of them, 
too, go bald at an earl>’ age as the result 
of carrying their burdens on their head.s. 
From which it would appear that “ head 
work ” is no more good for the hair than is 
brain work! 

Of the history of Billing.sgate I may not 
speak. Suffice it to say that at least as far 
back as the reign of Queen Elizabeth it was a 


general market, and that for the last two 
centuries it has been used entirely for the 
sale of fish. The present market buildings, 
the work of the late Sir Horace Jc^nes, 
were reared about a quarter of a century 
ago, when they superseded a much smaller 
structure. 

T.O the same architect London owes the 
most comrwklious group of market buildings 
in this country. I speak, of course, of 
the Central Markets at Smithfield, which, 
with the additions that have been made 
to them for the sale of fish, vegetables. 


and other commodities, stretch right down 
to Faningdon .Street. The market is, how¬ 
ever, mainly for the sale of meat. A 
decade ago the meat, etc., sold here was 
about 3 CD 0 ,CX 30 tons in weight; now it is 
considerabl)' over 4CX3,ooo tons. Perhaps a 
better idea of the \olume cjf trade may 
be gathered from the fact that including 
the market-staff, about a hundred strong, 
between six and .seven thousand men are 
employed here, of whom about a thou.sand 
are liccn.sed porters and meat-carriers. At 
Smithfield busine.ss begins even earlier than 
at Billing.sgate. The market gates are 
ojDened about the time when the votaries 
of fashion begin to think of going to bed. 
At four o’clock busine.s.i has begun, and as 
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six approaches is in full swing and so 
reinain.s until about eight. 

Large as is the .scale of transactions at 
the Central Markets, there is no over¬ 
crowding. How different is the scene, with 
all its activity, from that which was wit¬ 
nessed before Sir Horace Jones’s building 
was raised, and when Smithfield was the 
Iviine of the cjld Cattle Market! Th.it 
until the middle of the nineteenth century 
the authorities should have allowed some 
two million animals to be driven through 
the streets of the City in the course of 
the year on their way to and from the 
Cattle Market says much for their con¬ 
servatism and for the tcjlerance of the 
public. At last, however, though the City 
Fathers were in favour of letting things 
alone, the public would have no more of 
it, and in 1855 the (’attle Market was 
removed to Copenhagen h'ields, Islington, 
where the Corporation had enclosed for 
the purpose an area some thirty acres in 
e.xtenl. As things have turned out, the 
accommodation here provided is in excess of 
the requirements, owing to the development 
of the foreign meat trade. Busine.ss at 
Islington is still, however, conducted on a 
considerable, though a gradually diminish¬ 
ing scale. Toll is annually paid on si.'C 
hundred thou.sand animals, and, including 
the licensed drovers, some fifteen hundred 
“hands” find more or less regular cmplo}'- 
ment here. A considerable proportion of 
the animals that change hands never leave 
the market alive. Thus in 1901 close upon 
170,000 cattle, shoe]), and pigs ended their 
c.arecrs in the slaughter-houses belonging to 
the market. 'I'hat the Veterinary Inspector 
and his staff subject all cattle entering the 
market to severe scrutiny, to ensure that such 
as are unfit for food shall not find their way 
to our tablc.s, may go without saying. In 
the course of the year some twelve hundred 
carcasses or parts of carcas.ses are con¬ 
demned. Sure work is made of unsound 
animals, which are at once slaughtered and 
the carcasses destroyed. 

The most interesting feature of the 
Metropolitan Cattle Market to tho.se who 
arc not bent on the driving of bargains 
over live stock is the scrap market, held 
on Fridays. No one who has ever seen 


the bewildering variety of things exposed 
in this market for second-hand articles would 
ever think (^f attempting to answer the 
que.stion, “What can be bought here?” 
Rather would he sayi “ Ask me what can 
not be bought here.” 

It is curious to find from Mr. Charles 
lku)th’s monumental work on “ Life and 
Labour of the People in London,” which 
is a mine of information on the markets 
of London in their industrial aspect, that 
the drovers licenserl by the City Corpora- 
ti(jn are for the most part not country- 
bred but Londoners. 'I'hcy begin, it seem.s, 
as ochre-boys--that is, they mark bea.st.s 
f )r the butchers with ochre. On reaching 
vears of • discretion, having picked up a 
knowledge of the drovers’ craft, they obtain 
from the Corporation, subject to the pay¬ 
ment of a small fee and to proof of good 
character, a licence, and so become full- 
fledged (hovers. 

VV hen it became neccssarj' under the 
Contagious Diseases (Animals) Act, 18O9, 
to provide accommodation for the slaughter 
of foreign animals hi ought into the Port 
of London, the (]ity (Corporation acquired 
the larger part of the old dockyard at 
Deptford, and .spent nearly £, 150,cxx) in 
adapting it to its new uses, in additi(jn to 
the ;^95,cxx) paid for the property. At 
prc.sent about a quarter of a million animals 
are landed at the jetties in the course of 
the }-car, but the number varies a gctod 
deal; and two years ago, before the im¬ 
portation of cattle from Argentina was 
prohibited owing to an outbreak of foot- 
and-mouth disease, it was clo.se upon half- 
a-million. As all animals landed here have 
to be killed in the market within ten days 
of their arrival, it is not .surpri.sing that 
there are as many as seventy slaughter¬ 
houses, or that over a thousand men are 
employed in connection vvfith the market. 
Covered lairage is provided for 8,cxxd bul¬ 
locks and 20,000 sheep, and, including 
extensions, the refrigerating chambers allow 
of 4,0<x» sides of beef being chilled every 
twenty-four hours. 

All the markets mentioned hitherto are 
the pro|3erty of the City Corporation, and 
into the same category comes the Leadeti- 
hall Market, for poultry, game, etc., most 
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auctions of fruits 
from forei{jn 
climes, such as 
pines, grapes, 
oranges, lemons, 
bananas, apples, 
and pears, “ and 
so ad infinitum'' 
In past years it 
was a customary 
thing to see at 
Covent Garden 
strings of carri¬ 
ages in which 
ladies from the 
West I^nd drove 
to buy their 
flowers and fruit 
for the day ; but 
in these days 
carriage folk 
prefer to make 
their ijurchases at 
the fruit and 
flower shops 
w hic h have 
sprung up all 
over the town. 


of it sold retail. The market really consists 
of a collection of shops, and it finds 
employment for over six hundred 
persons. 

The mo.st importar.t of the fruit, 
vegetable, and flower markets of 
London, Covent Garden, is in private 
ownership,' being the property of the 
Dukes of Bed¬ 
ford, to whom 
it was granted by 
charter in 1661. 

Architecturally its 
finest feature is 
what is still often 
called the Floml 
Hall, adjoining the 
Covent Garden 
Theatre, but for 
some years past 
this has been the 
home of the traffic 
in foreign fruit, and 
here are daily held 


But the wholesale 
business of Covent Garden has probably been 
steadily Many hundreds of porters. 
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licensed and unlicensed, are employed here, 
and it is rcjughly estimated that, not reckon¬ 
ing the costers or the flowei'-girls who come 
here in the morning for their day’s supplies, 
the number of persons employed at Covent 
Garden does not fall short of five thousand. 

The great fruit atid vegetable emporium 
for the Surrey side is the Borough Market, 
of which the revenue is appropriated to 
public purposes. The Spitalfields Market 
(for fruit and vegetables) resembles Covent 
Garden in being in private ownership and 
in having been chartered in the days of 


Charles II. Mention must also be made 
of the Shadwell Fish Market, belonging to 
the London Riverside Fish Market Com- 
pany, of the Hide and Skin Market at 
Bermondsey, and of the railway markets, 
such as the Great Northern Potato Market 
at York Road, King’s Cross, and the Great 
P:astern Vegetable Market at Stratford. At 
the latter of these .some seventy thoiusand 
tons of vegetables, etc, are disposed of 
during the year, and the handling of this 
produce finds work for some three hundred 
men. 

W. W. Hutchings. 
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WITH THE RAILWAY SIGNALMEN. 


J T is no exaggeration to state that the 
signalman, above all other members of 
the great army of railway workers, incurs the 
heaviest weight of responsibility. A little 
reflection and the fact becomes manifest; for 
the engineman, who is popularly described as 
having the lives of passengers in his keeping, 
is himself in the hands of the signalman, on 
whose correct manipu¬ 
lation of the levers and 
untiring vigilance he 
implicitly relies. 

But the signalman 
is the railway official 
about whom the travel¬ 
ling public knows least. 

Whilst on duty he is 
cut off from the outside 
world, for the regulation 
that he must keep his 
cabin strictly private— 
a notice to which effect 
is always to be found 
on the door — is the 
most rigorously en¬ 
forced of railway 
ordinances. 

Many signalmen re¬ 
ceive an early training 
in their duties — or, 
rather, first become 
acquainted with the 
nature of the latter— 
by acting as “ train boys ” in important 
signal boxes. “ Train boys ” are only utilised 
at busy centres, where traffic c.xigencies 
comj)el the signalmen to be furnished with 
juvenile aides-de-camp, to write up the train 
books, which record the times at which every 
trairr is accepted into the bhjck section, 
signalled to pass, and cleared. Needless to 
say, this is the very best training for a 
youngster who wishes to become a signal¬ 
man; for he soon learns t(j distinguish bell 
calls, and to understand the meaning and 
manipulation of the complex block telegraph 
instruments, repeaters, indicators, etc. 

Signalmen, however, are not evolved right 


away from train boys. The former must be 
grown-up men, of at least twenty-three years 
of age ; hence, when the latter have attained 
seventeen years of age, they reliiupiish their 
train-boy duties and become porters, lamp- 
men, shunters, or perhaps humble members 
of the clerical staff. In course of time these 
and other aspirants, mainly drawn from the 

porter class, commence 
seriously studying to 
qualify as signalmen, 
without, however, re- 
linquishing their 
present employment. 
The best place ffir this 
stud)’ is in some un¬ 
important country 
signal box, where the 
traffic is light, and 
where in con.scqnence 
tlic men in charge have 
time to impart practical 
instruction. Then, 
when a candidate thinks 
he has mastered the 
subject, he presents 
himself for examination 
by one of the com¬ 
pany's signalling in¬ 
spectors, who subjects 
him to a practical and 
written examination in 
the working of the 
double-line block system, and any other 
patent method of signalling—such as Tyers’s 
Electric Train * Tablet, the Electric Train 
Staff, Sykes’s Lock and Block, or the Spag- 
noletti instruments—which may be adopted 
on his company’s .system. Most companies 
now also insist u|jon the would-be signalman 
qualifying as a telegraphi.st; at any rate, if 
he does not become skilled as such, none 
can hope to rise above the third-class rank. 

When a man passes his examination he 
is appointed a third-class signalman, which 
means that his duties are confined to way- 
side cabins w'here there is little traffic and 
shunting. The next step is second-class 
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The followinp^ is the standard 
colour arrangement : ~ Red for 
“ home ” semaphores, green for 
“distants,” black for switches, 


signalman, that places him in charge of main¬ 
line and small junction boxes; and, finally, 
he is promoted to first-class signalman, which 
rank carries with it an appointment to the 
most important junction boxes in London 
and elsewhere. 

In order to explain the signalman’s duties, 
w’o must conduct the reader into the lofty, 
well-lighted, and commandingly situated 
edifice in which he practises his craft. 

hhitering the cabin, w’C find the lev er frame 
placed parallel with the track, and imme¬ 
diately above it is a shelf on which stand the 
block, telegraph, and bell instruments ; while 
above the .shelf hangs a coloured ch.irt show- 
jjjg the tracks, sidings, switches, and signals 
controlled by this particular cabin. The 
levers in the frame—the number, of course, 
varies with the size and importance of the 
cabin—have each a brass plate inscribed 
with a number corresponding to that which 
numerically signifies its position on the chart 
above ; while on the far side of the frame is a 
board running parallel, on which is inscribed 
what each lever is—“ Up home,’* “ Down 
distant,” “ Slocum branch starting,” “ Main 
line cross-over,” etc. It will be noticed that, 
with the exception of handle and spring 
catch, the levers are painted different colours. 


white for .spare levers, and fancy hotvps for 
anything out of the ordinary. In junction 
boxes it will further be observed that many 
of the levers have numbers painted on their 
sides—not one number only, but in some 
cases from half a dozen to sixteen. These 
numbers refer to the interlocking apparatus?. 
Befisre the numbered lever can be moved, 
each of the levers to which the numbers refer 
has first to be moved in the order scheduled. 

Of the two bell instruments f>r the up and 
down tracks respectively, each pf)ssesscs a 
different tone, or, rather, the up-line instru¬ 
ment sounds a bell, the down one a gong. 

So many different jiatterns of block ap¬ 
paratus are in use that it would be impos.sible 
to describe them all in detail; though, of 
course, the special instruments by which each 
is re|)resented have as their object the ocular 
definition of the empty or occupied condition 
of the block section, which is achieved cither 
by needles, model semaphore arms, or suit¬ 
ably inscribed shutters. 

The line is divided into sections, varying in 
length according to the amount of traffic that 
has to be passcfi over it—^the thicker the 
traffic the shorter the blocks—and a signal 
cabin is placed at the termination of each 
section. Broadly .speaking, the dial of a 
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block telegraph instrument indicates one or 
other of the following facts, viz.: “Line dear,” 
“ Train on line,” “ Line blocked.” Sometimes 
it is a needle which docs this; sometimes it is 
a miniature semaphore .signal; and sometimes 
it is an arrangement of dift'erently coloured 
and worded shutters, which re\oIve round 
an aperture in a green blind. The normal 
position of the block instrument shows the 
line blocked. Now let us suppo.se that A 
wishes to p;iss a train into the section A H, 
He notifies B (jf his wish; and 13 , having 
ascertained that the .section U C is clear, 
signals back “ Line clear.” As the train 
enters the section .t n, A signals to B, “ Train 
on line.” B repeats that signal to C as the 
train passes his own bo.x, and at the same 
time signals back to A, “Line blocked,” 
which A takes as a receipt, deli\'ering him 
from all further responsibility for that 
particular train. 

The communications between any two 
signalmen arc always heralded by bell calls, 
for which there exists one uniform code, 
describing the nature of the train. Thus one 
beat calls attention; four, given consecutively, 
means “ Is line clear for express pa.s.sengcr?”; 
fiv'e, given i—4, “ Is line clear for express 
goods ? ” ; and two consecutively, “ Train 


entering section.” There are also arrange¬ 
ments of beats signifying “ Obstruction! 
Danger!” "Vehicles running away on wrong 
for right) line,” “ Stop and examine train,” etc. 
With few e.\ceptions, all bell signals must be 
acknowledged b)' c.xact repetition. 

But signalling alone cannot ensure the 
•safety of a train. The track itself, bristling 
with switches, cross-overs, and sidings, must 
first be ])repared for it. This is provided for 
by intricate mechanisms, which interlock the 
signals and switches, and thus establish the 
principle of the signalman being compelled to 
.set a road before he can unlock it. Conse¬ 
quently the most wonderful mechanical part 
of a junction signal box lies hidden from 
sight underneath the lever floor, and here the 
maze of plungers, rods, and cranks have the 
effect of creating a system incapable of 
producing discord. 

Concerning the .safety appliances that exist 
in the track itself for ensuring the correct 
working of switches, we have only space to 
mention the facing point lock and duplex 
detector, which bolts the tongues of steel in 
one position or the other; the locking bar— 
a long flat bar lying along the edge of the 
rail, close to a switch—which, each time the 
switch is moved, must be raised above rail 
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level, and therefore prevents a switch being 
moved whilst a train is passing over it; and 
another form of detector bar, which locks the 
ingress to tracks already occupied by a train. 

We must now .say a few words about those 
apparatus which make the trains provide for 
tlicir own safety by automatically telegraph¬ 
ing their passage through a block section. 
The most famous • of these systems is 
" Sykes’s Electric Lock and Block,” the 


free ; but when it reads “ Blocked,” the lever 
is locked. It is thus impossible for one 
signalman to organise a collision. 

Coming to the working of single-track 
railways, there are several apparatus which 
prevent more than one train being between 
any two block stations at the same time, and, 
when no train is in the section, to admit of a 
train being started from cither end. A staff 
or tablet must be carried with each train, and 



this form of tally can only be issued by the 
signalman to the driver from electrically 
controlled machines, so arranged that it is 
impossible for more than one tally to lie got 
out of two machines taken together at the 
same time. “Tyers’s Electric Train Tablet” 
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object of which is to prevent more than one 
train being between two signal boxes on the 
same track at the same time. This is 


accompli.shed by a signalman not being able 
to lower the signal controlling the entrance 
to the block .section ahead until th.at signal 
has been electrically relea.sed by the signal¬ 
man at the box in advance, who cannot so 
relea.se the signal until the j)recedijig train 
has pa.s.scd over a rail contact in advance 
of his own starting signal and that signal has 
been put to “danger,” In the signal cabin 
two indicators are placed, one reading either 
“ Line clear” or “ Line blocked,” and referring 
to the condition of the section ahead; the 
other reading “Train on line” or "Train 
passed,” and referring to the section in rear. 
The former indicator is connected with the 
lock in such a manner that, when it reads 
“Clear,” the lock is lifted and the lever is 


and the "Electric Train Staff” are the two 
principal .systems in vogue. In order to 
obviate the stoppage of a train whilst the 
driver and signalman exchange tallies, special 
apparatus are now provided so that the 
oiJeration may be performed in sjjced. 
Sometimes the tablets arc placed in leathern 
pouches and hung on rings, through which 
the two men re.spectively thrust their arms; 
a Scotch railway makes u.se of an apparatus, 
known as the “ snapper,” which exchanges 
tablets automatically on very much the same 
principle as the mail bags arc caught up and 
.set down in nets; and there arc vari(nis forms 
of non-automatic “catchers” and “deliverers” 
placed alongside the track. 
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To return to the interior of sijjnal cjibin.s, 
there are, as a rule, many other dial instru¬ 
ments to be noticed in •addition to the block 
telcj^raph one.s. Where sijjnals are hidden 
from view of the men in charj^e, an instru¬ 
ment, in the form of a miniature semaphore, 
placed above the lever to which it refers, 
repeats the workinjf of the real arm ; while 
another instrument is for use at night, when a 
lamp showing a red or green light respectively 
indicates the “on ” and “off” position of the 
arm. The lamp repeater is a very ingenious 
apparatus. Over 
the flame of the 
lamp is a tongue 
of metal, which, 
as lf)ng as it 
remains hot, re¬ 
mains bent, owing 
to the unequal 
contraction of 
the metals com¬ 
posing it. If the 
lamp goes out, 
tire tongue cools 
and straightens 
until it touches a 
button, which sets 
a bell ringing in 
the rejjeater, and 
changes a shutter 
inscribed “ Light 
in ” to one in¬ 
scribed “ Light 
out.” Again, at 
the great boxes which guard important 
termini there are ' train describers ”—that is, 
dials inscribed with the names of the traflic 
dealt with, the nature of what is approach¬ 
ing being signified by the pointing of a 
needle—which obviate the use of multi- 
tudiirous bell calls. ' 

The walls of signal cabins arc pajxircd with 
official literature—these are the regulations 
for working the block instruments ; a Jist of 
the platelayers (and their addresses) who are 
avaiUvble for fog duty ; a working time-table, 
showing the exact hour at which every kind 
of train is timed to pass the bo.x in question ; 
and a sheaf of the current month’s notices, 
specifying the arrangements made for the 
special, e-xcursion, and bfillast trains, together 
with warnings as to what portions of the 


permanent way may be under repair. With 
the foregoing particulars the signalman is 
expected to be fully acquainted, and he 
is periodically examined in the same by 
travelling inspectors. 

The three largest signal boxes in the 
country are London Bridge (Brighton line) 
North Cabin, 280 levers; Waterloo A Box, 
250 levers; and Liverpool Street West 
Box, 240 levers. The London Bridge and 
Waterloo boxes ha\-e each a staff of ten 
signalmen, who work in shifts, four in the 

daytime and two 
at night; while 
at Liverpool 
Street, during the 
busiest hours of 
the day, there are 
as many as five 
men on dut\' to¬ 
gether. Kach 
lx).x has alscj a 
staff of train 
boys, who carry 
me.ssages, attend 
to the telephones, 
and writ(; up the 
train books. In 
the course of 
twelve months 
the number (if 
lever movements 
made in these 
mammoth signal 
bo.xes attains 
several millions; for they deal with from 
600 to 1,100 trains per twenty-four hours, 
not counting light engines, and there is an 
average of fully a .score of lever movements 
to each train. And the pull of each lever 
is a hca\y one, even to a .strong man. 

Lastly, a few lines about the great fog 
problem. In foggy weather all the fore¬ 
going arrangements are liable to be nullified 
by the driver’s inability to see the signals ; 
and, accordingly, some method of stjund 
signalling has to be substituted. A primitive 
procedure, still widely utili.sed, consists of 
posting men at the side of the track close 
to the signal posts, where they can .see the 
position of the arms. Whilst the latter 
are at danger, they keep a detonator or 
detonators on the metals, the explosion of 
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which warns the driver, and when the arms 
drop the detonators are removed. A 
detonator or torpedo is merely a little disc 
filled with detonatinjj powder and provided 
with tin straps that are bent down to clasp 
over the top of the rail. 'I'his service, need¬ 
less to say, involves considerable danger to 
the men, and great expense to the com¬ 
panies—the bill for fi bad fog will run into 
many hundreds of pounds. In the neigh¬ 
bourhood of London and other large towns 
it is now usual for .signals to have miniature 
replicas on the ground, .so that the men can 
have the position of the arms on the tall 
posts above repeated under their no.ses ; for, 
otherwise, in a really ba<l fog a “ fogger ” 
would be compelled to climb the post he 
is guarding to ascertain whether the signal 
is“ on” or “off.” Again, in order to obviate 
the risks of the men being run over whilst 
fi.xing the detonators, one company at lea.st— 
namely, the Great Eastern—has constructed 
what are termed fog pits in the [lernuuieiit 
wa)-. 'I'hc.se pits arc long narrow trenches, 
about five feet deej}, between a pair of run¬ 
ning tracks, and the miniature repeaters arc 
placed inside them. The foggers are posted 
in these pits, which are more or le.ss sheltered, 
and are able to place the iletonators on the 
metals without fear of being run over. 

riiere can be no doubt, however, that 
the fog-signalling problem will never be 
really mastered until a mechanical device 
takes the place of human agency. As a 
matter of fact, j)atents innumerable have 
been filed with this object in view. Some 
of them substitute a mechanical for a human 
arm in placing a detonator on the rails. 
I'or example, there is a 
magazine detonator ap¬ 
paratus connected to a 
signal lever in such a 
way that, when the arm 
is at clanger, one deto¬ 
nator is carried forward 
by a plunger, and placed 
in such a position that 
it will be e.vploded by the 
depression of a hammer 
near the rail, w'hich 
hammer is relea.scd by 
the leading pair of loco¬ 
motive wheels. If the 
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detonator is exploded another one takes 
its place at the next movement of the signal 
lever. When the arm assumes the “clear” 
position, the detonator, if unexploded, is 
withdrawn to the magazine. An apparatus 
on this principle is in.stalled on the South- 
We.steru Company’s line at Clapham Junc¬ 
tion, and works admirably. 

But the weak point of any such .system 
rests in the fact that the blow .struck would 
be .so tremendous that the pedals or triggers 
thus .set would be liable to be easily thrown 
out of gear. Consccjuently, .several electrical 
appliances have been devi.sed to surmount 
this difficulty. For example, there is one 
the essence oi which is the establishment at 
the side of the track, and along the outer 
rail, of a magnetic field. An armature 
attached to the locomotive is then carried 
thnnigli the magnetic field in the close 
neighbourhood of, but making no actual 
contact with, the magnets. In the armature 
there are two independent needles which, 
being deflected by the electric current, make 
a contact, aiul so ring a bell or jierform 
.some other operation to call the attentio.n 
of the men on the footplate. La.stly, there 
is an electro-pneumatic automatic fog syren. 
When a signal is at danger, the train on 
entering the section automatically starts this 
.syren blowing, .and the latter continues 
its warning note till the train arrives .at the 
signal post, w'ith the arm f)f which it is 
connected, though, of course, if the signal 
meanwhile drops to the “ clear ” j)osition the 
.syren cca.scs to blow. q Akchkk. 
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' 1''0 the question, “ How is modern fur- 
A niture produced?” no single answer is 
possible ; for the furniture trade is a 
trade of contrasts, and a description of the 
way in which one piece of furniture has bc-cn 
made might be wholly inaccurate as applied 
to another which, in api)c.'irance, is not very 
dissimilar. In the furniture trade eighteenth 
century metbids of production and twentieth 
ccntur\' methods co-exist in a manner that is 
almost unique. It is quite po.ssible that your 
drawing-room may contain a chair or cabinet 
that has been the object of the careful, almost 
l(jving, attention for a considerable time of 
two or three highly .skilled craftsmen, working 
with hand tools only in a small work.shop, 
while your dining-room ctmtains a sideboard 
that has been turned out in a few' hours in 
a great steam factory in w'hich the modern 
principle of the division of labour has been 
carried to the utmost possible limit, and 
the dutie.s <jf the workmen have been 
chiefly confined to “feeding” the various 
machines—man-els of mechanical ingenuity 
—which have automatically performed nearly 
every part of the work, from the cutting up 
of the rough timber to tlie final decorative 
touches. Undoubtedly the present day ten¬ 


dency in this as in other trades is for 
machinery to displace hand labour, though 
it mav be regarded as certain that hand 
work must always play an im])ortant part 
in an industry which has an artistic as well 
as a commercial and utilitarian side. To 
think otherwise would be to despair of the 
artistic progress of the natiim. 

There are few parts of the country where 
furniture making is not carried on to a 
greater or less extent, but, like so many other 
trade.s, it tends to concentrate in a few 
special localities. The . London centre of the 
trade is Curtfiin Road, L.C., and the adjoining 
.streets, which are largely given up to show- 
room.s and factories, th(jugh the cpiantity 
of furniture actually made in the locality is 
less than it was some years ago, as many 
manufacturers have removed their works 
to various outlying districts. Of late years, 
too, quite a little colony of furniture makers 
has sprung up in Berners Street, W. In 
Tottenham Court Road there is an astonish¬ 
ing congregation of retail shops, a circum¬ 
stance which makes the thoroughfare very 
attractive to engaged couples, but very little 
of the furniture shown is made here. Of 
provincial centres the most important and 
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interesting is High Wycombe, the famous 
chair-making town, which we have already 
dealt ^\lth in a separate article. At Glasgow 
and Beith.in Birmingham and the neighbour- 
liood, aiu! in the West of England (especially 
Bristol, Barnstaple, and Bath) the trade is 
also carried on very extensively. 

A conjllary to the widespread adoption of 
machinery is the subdivision of the trade into 
.sectif)ns, so that one manufacturer, instead (;f 
making all kinds of furniture, will confine his 
energies to one or two special lines ; thus one 
will make sideboards only, another mirrors 
and overmantels, another office furniture, and 
another “ stuff over ” ^vork—that is to say, 
easy chairs and couches. 

In order to examine the latest develop¬ 
ments in the api^lication of machinery to the 
furniture trade, we could not do better than 
pay a visit to the e.xtcnsivc factories at Lime- 
house occupied by the firm of H. Herrmann, 
Limited, a firm which confines its attention 
almost exclusively to sideboards and bed¬ 
room suites. Here about C50 men are em¬ 
ployed, and the average daily output amounts 
to twenty sideboards and from ninety to a 
hundred complete suites. Such an enormous 
output i.s, of course, only possible by the 
uttiKjst economy of labour and material 
which care and forethought, aided by the 
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most perfect mechanical devices, can ac¬ 
complish. 

The factory backs upon the Regent’s Canal, 
so that at the outset there is a great sjiving of 
cartage expense, the timber, most of which 
comes from the compatjy’s own saw mills 
in America, being brought to the works in 
barges. The wood has first to be thoroughly 
dried, and thi.s is accomplished by what is 
kiKJwn cis the “progressive” drying system, 
which consists in passing the wood through 
.successive chambers of varying degrees of 
moisture, the last being as dry as possible. 

The dried and se<.\soned wood has next to 
be cut into sizes for use on various jobs, 
except in ca.ses where this has already been 
done at the American saw mills. This sizing 
up is {jerformed by a great number of power- 
driven saws of various kinds which, working 
with a.stonishing rapidity, cut the wood to 
any required length and thickness with the 
most perfect accuracy. The lengths of wood 
arc then passed on to another .set of workmen 
in another room, who shape and joint and 
decorate them ready for gluing together 
to form the completed piece of furniture, 
'riiere are machines for planing, sand-paper¬ 
ing, boring, moulding, dovetailing, grooving, 
mortising, even for such purely decorative 
processes as carving and inlaying. One 
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machine does nothing but cut in a drawer 
'front the cavity which is to receive the lock ; 
another takes the completed drawer and 
trims it to the exact size required to fit.easily 
into the drawer space prepared for it—per¬ 
forming, in fact, just those nice adjustments 
on which the handicraftsman often spends 
a lot of time when the piece of furniture is 
virtually completed. 

But most astonishing of all, perhaps, is the 
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use of machinery for purely decorative work. 
The wood-carving machine is a marvel of 
ingenuity, and produces work of the most 
elaborate as Avell as of the simplest kind. 
The process consists in reproducing in wowl 
the pattern of an iron mould called a 
“ negative ”; a series of carefully adjusted 
cutters are attached to the negative, and 
when the machine is in motion they reproduce 
with the utmost exactness and precision every 
line of the original. Each machine is capable 
of carving simultaneously a dozen panels, not 
necessarily of the .same pattern, and a single 
machine will in the course of a day turn out 
120 completed panels. 


At every turn one notices some evidence of 
forethought and ingenuity resulting in an 
economy of time or material, .small, perhaps, 
in itself, but forming part of a system care- 
fully devised to produce the maximum output 
at the minimum cost. The shavings and 
sawdust, for instance, instead of being wasted, 
arc by an ingenious arrangement removed from 
the place where they ere a hindrance and 
inconvenience and devoted to a practical use. 
Over each machine is fixed a conduit through 
which the dust and shavings are sucked 
up by means of a strong air current into 
a chamber where an artificially produced 
“cyclone” conve)’s them to an outfall leading 
to the furnaces. The stokers thus have 
brought to them automatically a continuous 
supply of fuel amounting to eighty per cent, 
of the total quantity required. Were it 
not for some such arrangement, the workmen 
at the sawing machines would be smolhercfl 
in sawdust, so that it serves a useful end apart 
altogether from the saving effected in the 
co.st of fuel. Even in such an apparently 
trivial matter as the lubricating of the engines 
a mechanical invention is introduced, which 
effects an economy in oil by collecting it 
.so that it can be used over and over 
again. 

In the scientific arrangement of the work 
of the factcjry, the completeness and “ up-to- 
datenc.ss” of its whole equipment, and the 
apparent indifference to an immediate outlay 
in order to obtain the utmost jxjssible 
efficiency, we see in ojjcration thtjse business 
principles which wc are sometimes taught 
to regard as essentially American. As a 
matter of fact, the British furniture trade has 
been but litde affected as yet by American 
comiietition, and the claim .sometimes made 
that our cousins on the other side can send 
their ready-made furniture into this country 
at rates w'hich compete successfully with 
our Engli.sh manufacturers is disproved by 
the experience of many well-known firm.s. 
In regard to a few specialities, such as certain 
kinds of writing-desks, the Americans have 
undoubtedly taken the lead, but in general 
classes of furniture it may be confidently 
asserted that British manufacturers arc fully 
holding their own. 

There is another and entirely different 
phase of the furniture trade which, in a 
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general 
survey of 
the indus- 
tr)’, must 
b )• no 
means be 
over¬ 
looked. 
This may 
be (i e - 
scribed as 
the artistic, 
as opposed 
to the 
scientific, 
•school of 
p r o d u c - 
tion. In¬ 
stead of 
having a 
few stock 

patterns and rei)roducing them by machinery 
again and again in enormous quantities, the 
artistic maker will employ one or—if his 
business be a large one—-several clever de¬ 
signers continually producing fresh designs, 
and these will be carried out almost entirely 
by handwork by some of the most skilful 
hanrlirraftsmen that good wages can procure. 

Sc\’eral of the retail tradesmen make a 
certain amount of this high-class artistic 
furniture, and there are a few wholesale firms 
who devote their entire attention to it. 
Of these latter we may take Mr. J. S. Henn% 
of Old Street, E,C., as a leading example. A 
visit to his workshops is an experience very 
different from a visit to a great steam 
factory, such as we have just described. A 
couple of rooms on the third floor in a 
side street in the neighbourhood of Curtain 
Road, where about a score of cabinet-makers 
and two or three polishers and inlayers are 
at work: this is one of several workshops in 
which—small and unimposing though they 
arc—the most beautiful furniture is .being 
turned out, furniture which is a credit to 
British workmanship, and is destined to adorn 
the hou.ses of some of the most tasteful and 
artistic i)coplc in the land. 

The methods adopted in Mr. Henry’s work¬ 
shops are in diametrical opposition to tho.se 
of the steam factories. The plan is for one 
man, or possibly two, to cariy out a job in its 
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entirety, from the rough timber to the inlay¬ 
ing and polishing stage. These last processes, 
of course, are special trades, but as far as the 
constructional work is concerned, the same 
workman will do it all. He receives from the 
drawing office a set of full-sized working 
drawings, and a sketch showing the appear¬ 
ance of the piece when completed, and with 
these as guides he jinfceeds to cut his wood 
to the required sizes, shape the parts and put 
them together, working at the bench with 
hand tools. Only for cutting out the very 
roughest of the work and for making mould¬ 
ings is machinery employed. Working on 
the.se lines, the wf)rkman has something of 
the artist’s .satisfaction in watching the 
gradual development under his hands of a 
worthy outcome of his skill and labour, and 
the piece when completed has the additional 
value which, in the eyes of ccuinoi.s.scurs, 
belongs to skilful and conscientious craft.s- 
man.ship as well as to appropriate and beauti¬ 
ful design. 

The workman whose exi>crlencc has been 
confined to “ feeding ” a moulding or planing 
machine in a steam factory would find him¬ 
self tjuite at sea if presented with a set of 
working drawings and a.sked to cany out the 
work in the manner adopted in Mr. Henry’s 
workshops ' and others of the .same kind. 
Although both classes of workmen are 
engaged in the same trade anrl nominally 
doing the same work, the conditions of their 
work and the qualifi¬ 
cations required for it 
are widely diflerent. 

It must not be for¬ 
gotten that though 
furniture making is 
a great 
utilitarian 
industry, it 
is also an 
artistic 
craft; it is 
that fact 
w'hich has 
prevented, 
and doubt¬ 
less will 
continue 
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craftsman from being entirely superseded 
by the manipulator of labour-saving ma¬ 
chinery. 

The two firms which we have taken as 
types of two opiwsing schools of manufacture 
both confine their attention to the wood¬ 
working side of the trade. There are others, 
however, which include upholstery, a very 
important branch of furniture manufacture in 
these ease-loving days. Such a firm is that 
of Mr. Cornelius V. Smith, of Osnaburgh 
Street, N.W., of whose uphoLstering shop 
we give a plu)tograph. It is a curious sight 
to sec a lot of easy chairs and couches with 
their interior anatomy exposed to view, 
receiving the careful attention of skilful 
workmen which results in that luxurious 
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softness and springiness everyone seeks— 
but does not always find—in an easy chair. 
Some of the secrets of those qualities we 
learn in the upholstering shop, where we see 
that the exceptional springiness of a divan 
settee we have noticed in the showroom is 
due to its possession of a double set of 
springs, and that the delicious softness of 
a specially luxurious chair is obtained by 
stuffing it with a mixture of horsehair and 
swansdown. Mr. C. V. Smith is the largest 
wholesale manufacturing upholsterer and 
cabinet-maker in the trade, and is one of 
the few firms in the furniture trade which 
manufacture practically everything that is 
required in the furnishing of a hou.se from 
bedroom to billiard-room. 

HuC.H B. PHILfOTT. 
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THE BUILDING OF SHIPS. 


T HM buildinfj of steel steamships is one 
of the ino.st important of the industries 
in which liritons engage. A greater 
number of hands may be employed in the 
getting of coal or the spinning and weaving 
of cotton, and the gross value of the product 
in each of these trades may be annually 
greater; but viewed in the light of the fact 
that the manufacture of a ship really begins 
with the ores and the undressed logs, ship¬ 
building seems to be absolutely the greatest 
of our industries. 

Just how many millions sterling are invested 
in shipbuilding and marine engineering plant 
it is difficult to say. The writer tried to form 
an estimate with the assistance of some well- 
known shipbuilders, and had to abandon 
the task as hopeless. In any ca.se, the total 
would have been .so vast as to be meaningless, 
and a better impression is conveyed by other 
easily accessible figure.s. 

Great Britain, for instance, builds in a year 
about double the tonnage produced by the 
rest of the world. One British river—the 
Clyde—excels the output, including war¬ 


ships, of the United .States, and almost 
equals the total production of both Germany 
and France. We continue to be ihc world’s 
shipbuilders in the face even of subsidi.sed 
opposition. 

'I'he value of the ship{)ing launched in 
this country in a fairly pro.spcrous year is, 
roughly, £27,coo,ooo, and no less than 
£g,ooo,ocx) of that sun? is expended in wages. 
Machinery is included in the e.stimate of the 
value, and engine-shop pay-rolls in the wages 
bill. The figures refer to the fini.shed .ship. 

The number of men employed in .ship¬ 
yards atrd engine-shops is, off and on, about 
130,000, and nearly a score of trades go to 
make the mu.ster. A familiar division of 
them is into “ black .squad ” and “ white 
squad,” but to the man in the street it is a 
little mi.sleading. There are frame-benders, 
platers, riveters, caulkers, and drillers; ship¬ 
wrights, joiners, and cabinet-makers; plumbers, 
blacksmiths, tinsmiths, brass- and copper- 
workers, and painters; pattern-makers, and 
steam, electrical, and hydraulic engineers. 
The rigger is almost extinct, but the army 
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of unskilled toilers seems to grow rather than 
diminish with the facilitation of labour. 

It is safe to say that no British industry 
has kept in closer touch with progress than 
shiijbuilding, and the commanding position 
it ctmtinues to enjoy is, no doubt, due to the 
enterprise which that indicates. And there 
never has been—-can.never be, in fact—any 
standing still in respect of equipment The 
tendency is towards larger, if not faster, ships, 
and tile c.xpcrt smiles at the suggestion that 
tlie Celtic or the Cedric represents the limit 
.So far ahead of the times are the leading 
shipbuilding yards of the kingdom that half- 
,a-do7.en establi.shmcnts can turn out leviathans 
which no Jiritish port could accommodate. 
If the ocean steamer stops at the Oceanic, 
the Celtic, and the Cedric the Port authorities 
will be the hinderers -not the .shipbuilders. 

Shipbuilding yards are to be found right 
round the Briti.sh coast—from Aberdeen in 



of any size, although the Thames Ironworks 
can, and does, construct the heaviest class 
of war-ship.s. The names of YaiTow and 
Thornycroft also suggest themselves in tliis 
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BOW FRAMING OK 
AN OCEAN LINER. 
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connection. 
11 i ghcr wages— 
due to the greater 
cost of living in 
the Metropolis— 
have, however, 
killed commercial 
shipbuilding on 
the Thame-s. 

Taking gro.ss 
tonn.ige as the 


the cold north, southward to the sunny .Solent, 
and from Falmouth, north again to the 
Laggan and the Clyde. The great seats of 
the industry are, however, only two in number, 
and for the purpose of this article they may 
be described as the North-Eastern District 
and the North-Western District. The London 
river does not now build merchant vessels 


measure, the North-Eastern District is much 
the more important of the two, but in jwint 
of value the output of the other division is 
probably better. War-ships are excluded 
from this comparison ; if they^ were not, there 
would be no doubt as to which was pre¬ 
eminent. Most of the modern war-ship work 
is done on the Clyde, the Laggan, the Mersey, 
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and at Barrow, and these places are all in 
what I have called the North-Western 
District The other division is made up of 
all the rivers which flow eastward to the 
.sea—the Dee, the Tay, the Forth, the T}'ne, 
the Wear, the Tees, the Hartlepools, and the 
ihiinber. 

Be>’ond these districts there are practically 
no shipbuilding yards, though costly plant is 
employed on repairs all the year round, not 
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only on the Thames, but at Southampton 
and in the Bristol Channel as well. Repairs 
and o\'erhauls are seldom unremunerative 
contracts. 

Cargo steamers of ordinary type and si/e 
may be built on almost any of the rivers I 
have named, and practically every firm in the 
kingdom is a competitor for work ifp to a 
certain point. The range of possible con¬ 
tractors narrows as the size and the class of 
the work appreciate, until for the liner of, say, 
10,000 tons gross only Clyde, Tyne, and 
Belfast concerns are interested. 

Owners seldom go elsewhere than to the 
Clyde for sailing ships, although the Tay 
and the Forth have, in their day, turned out 


notable craft of the kind. The “wind jam¬ 
mer ” is, howe\'er, out of fashion, except with 
oil companies and patriotic Frenchmen bent 
on earning subsidies. To the Clyde, too, go 
the orders for all the dredgers and dredging 
plant the world needs. The ancient and 
royal burgh of Renfrew, which the “dark, 
.sea-born city ” .soon may swallow up, enjoys 
a monopoly of this work. 

Tenders for cargo vessels up to about 
5,000 tons gross may, as I say, be sought 
almost anywhere in Britain. For the liner, 
however, beyond that tonnage one has 
to go to Belfast or the ('lyde. With few 
exceptions, the ocean mail services of the 
world are carried on by vessels built in one or 
other of these districts. I'he Atlantic liners 
which fly the white star on the red ground 
were built at Belfast, the CTmard express 
boats at Govan, the P. and O. mail steamers 
at Greenock, the Royal Mail packets at 
Govan and Clydebank, and the Union Castle 
fleet partly at Queen’s Island and partly on 
the upper reach cjf the Clyde. 

West Scottish firms have provided the 
bulk of the fast cross-channel .steamers, and 
for many years the type has been a speciality 
with them. The fastest ships of this class— 
the Holyhead-Kingston boats—were, how¬ 
ever, built at Birkenhead by Messrs. Laird 
Brothers, who also constructed the W’eymouth- 
C'hannel Islands |lcet. All the other services, 
except that vid Harwich to the Continent, 
are maintained by Clj'de-built vessels, and 
the fastest and most luxuriously fitted of the 
paddle-steamers which ply from place to place 
anjund the British coast are similarly hall¬ 
marked. 

Barrow, Birkenhead, Dumbarton,Clydebank, 
and Fairfield all build fast twin-screw Channel 
steamers, but only the three Clyde firms have 
done notable things with the paddle type. 
The Clyde, too, has usurped the place in the 
world of yachting formerly held by South¬ 
ampton, and all the bigger boats of this kind 
are now built on its bank.s. 

If one wants any type of ship, then, from 
the shallow-draught stern-wheeler for some 
tropical river to the speedy ocean liner, 
one turns first to the Clyde. If the quest be 
for a vessel to excel all else afloat in size and 
speed, the end of the journey is at Belfast. 
Or if a profitable cargo boat is the thing 
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desired—a ship to carry a great deal on very 
little tonnage and to make respectable head¬ 
way with the least possible consumption of 
coal—one may go farther than the North- 
li)astcrn District and fare worse. The cheaper 
class of cargo boat is not unknown, of course, 
on the (.'l>de, but the l^ast Coast has the art 
matured of building the t)'pe expeditiously 
and well. 

To the untrained eye all .ship\’ards are, 
no doubt, alike, and the operation of putting 
one boat together i.s very like the operation 
of building another. To a certain extent the 


CAULKING ship’s SHELL WITH PNEUMATIC 
CAULKER. 
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impression is right, for experience is necessary 
to distinguish the variations of type. But if 
the casual ob.server fails to see I^neath the 
surface of things it would have profited him 
more to s|>end the day elsewhere. 

The whole vast establishment may seem to 
be in irretrievable confusion ; and amidst the 
rattle of hammers, the roar of machinery, and 
the shouts of men no controlling force may 
be discernible. Over in the shed:*, frame 
squads and platers toil and sweat in the 
ruddy glow of furnaces ; in the smithy brawny 
blacksmith.s twist and hammer shapeless 
masses of incandescent metal; in the shops 
joiners work wood in an aimless sort of way, 
and engineers dream beside machine-tools 
which run for hours at a stretch ; and down 
towards the river the “ black squad ” are 


riveting the keeis, and shells, and decks of 
leviathans that are to be. No order seems to 
be anywhere ; everything proceeds in a happy- 
go-lucky way. 

Yet there is absolute order from boundary 
wall to boundary wall, from gatehouse to 
water’s edge ; and every man of the 7,000 on 
the pay-roll is working as closely to a general 
plan as if his duty had been defined and 
typewritten for him in the grey of the early 
morn. Shipbuilding would be unremunerative 
otherwise, and Britain would not be “ the 
country of cheapest production of ocean 
steamships.” 

When specifications are Issued for a steamer 
of any size, every firm 
which fills them in sees the 
whole process of construc¬ 
tion clearly before it des- 
pjitches its tender. All the 
steel and other materials 
that will be needed arc 
ordered ])rovi.sionally at a 
quoted price, .so that if a 
tentler is successful there 
will be no rising market to 
eat into the estimated profit. 
.Some concerns — llarland and Wolff 
particularly — merely charge material 
and labour—“ time and lime ” is the 
not inapt dc.scription of this system—plus 
a certain jjercentage as profit, but the rule 
is, as I have stated, to quote a price in¬ 
cluding profit. 

A brief spell of abnormal activity in the 
drawing office succeeds the formal acceptance 
of a tender, and then the whole operation of 
building the ship begins—not tentatively, be 
it noted, or half-heartedly, but definitely, and 
all, as it were, at once. Working drawings 
are got out, and the “lines” of the projected 
vessel are laid down in full on the great floor 
of the moulding loft, to be transferred in part 
at a later st^e to the scrieve board in the 
frame shed. 

If the practice were to build one .ship at a 
time or six .ships simultaneously, there would 
of necessity be a certain order of employment, 
and the strain would be on one department 
after another. You rarely find, however, 
even two ships at the same stage of construc¬ 
tion. In most yards there will likely be 
vessels on the stocks at various stages—the 
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machine. If it is iint absolutely accordinfj to 
the drawiiifj it will not rivet. When it is 
fitted and .screwed upon tlic frames the 
riveters come alonj^ and rivet plate to plate 
and frame, and .after tlie riveter follows the 
tester, who “chalks” everj- ri\ct which i.s not 
perfectly driven ; tliese have to come out. 
Then the iron caulkers hammer the ed^es 
of the plates; and by-.'ind-by the hull is 
waterti<Tht. Tanks, castings, and steel decks 
are treated similarly, and the joiners go 
aboard with the fittings that have accumulated 
in the flats. 


liclow the bilges are displaced, and the ve.ssel, 
through the cradles, rests practically on the 
sliding way!3. The means used to keep the 
sliding ways in these circumstances from 
acting up to their description vary in difTerent 
districts. At Messrs, llarland and Wolff’s 
the practice is to hold the sliding ways by 
a hydraulic apparatus, from which the 
jiressure is withdrawn when “ All clear" is 
signalled. The ordinary method is, however, 
to let lengths of wood called “daggers ” into 
niches in both standing and sliding ways, 
and to force them out by blows from heavy 


When a liner of any size reaches this st.ige 


weights, 'i'hat 




l ibbon—she releases the weight.s. 

between i,ooo and 1,500. There is, of Vessels are r.arely in a hurry to leave the 
course, a limit to the staff which may be ways, and the first minute of their freedom 


employed profitably on a single .ship, but rei)rc.sents a rather distressing time for their 
I have seen considerably over 1,000 at work builders. Nearly all ways have a camber in 
on the Celtic without the slightest sign of them, to make progress along them easy, anti 
overlapping. a jack is u.sed under the forefoot of a ves.scl 


A great deal of the staging and .some of 
the uprights are removed when the .ship is 
wholly plated, and a little army of painters 
is set to work on the hull. The .shipwrights 
effect further clearances below the bilges, and 
put down what are called “ .standing ways.” 
Over these—with a liberal coating of tallow 
between, of course—are laid “sliding ways,” 
and stout cradles are built under the ship 
forward and aft 

Some time before the launch the wedges 


to throw the weight gradually over it. The 
woodwork of the cradles creaks ominously as 
the pre.ssure is applied, and then loud cheers 
greet the first movement of the huge mass of 
steel. It gathers way as it proceeds towards 
the water, and when the tide bears it all it is 
“ checked ”—brought slowly to a standstill, 
that is—by means of chains who.se shore ends 
arc anchored in the yard. 

Tug-boats, which have stood by all day, 
tow the new vessel to her fitting-out wharf. 
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and the work of completing her proceed-: 
apace. Mnj^rines and boilers are put aboard ; 
ma.sts arc stepped, and funnels put in position 
.'111(1 stayed. Ihere is still cinplovnient on 
her for hundreds of men ; and decks and 
allc\-nays and .saloons arc to a ^u'cater e.xteiit 
than ever littered with ^ear. But {gradually 
e\er^thin.i; visible becomes .ship.shape. 'Die 
boats are swung on the da\its, and the 
lighter superstructures finished off. Painters 
swarm along the decks, making everything 
glisten in the sunlight; uphol.stercrs anri 
polishers throng the saloons and cabins; 
decorators adorn this, that, and the other 


thing ; and electricians bii.sy themselves with 
clu.sters and lamps and annunciators. 

The number of workpeoide grows less and 
less, until the day comes for the first of the 
steam trials in the open sea. 'Die crew are 
on board now, and the officers are bu.sy 
fitting keys with locks and locks with key.s, 
and generally a.s.suring thcm.sclves that tlie 
contract has been carried out to the letter. 
After speed trials, and consumption trials, 
and .steering trials conies the formal cruise; 
then the house flag is broken out at the main 
and the Blue I’eter at the fon?, and another 
.shuttle in the Empire’s loom Ix'gins its work. 

Kdukkt MacIntyre. 
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S WJCKTMEAT makinij is an industry 
which emplo)'.s a far jjreater number of 
women and girls than men and boys, 
since with the cxcepticai of the management 
of the actual machinery and the cooking, the 
work is all light, mercl)' demanding deft 
handling ; and its conditions are such that 
workers of ages varying from that of the just 
emancip:ited Board School girl to her grand¬ 


mother are equally welcome. It is a healthy 
occupation, and a.s the record of .service is, 
as a rule, long, one is ju.slificf.1 in concluding 
that the periJotual smell of hot sugar, 
chocolate, fruit-e.xtracts, and peppermint is 
not injurious ; al.so that the constant eating 
of such dainties as fondants, burnt almonds, 
and the many varieties of “lozenge” is not 
detrimental to the health of the workers. 

1 hat the fascination of sweet-eating is 
much more a matter of temperament than 
only dependent on the opportunity to 
succumb to it, is proved by the number of 
years which it holds some of these factory 
hands enthralled. In many cases they keep 
up an unending chumj)ing, no sooner having 
got rid of one item than they .start on the 
next—like con^ant smokers with their suc¬ 


cessive cigarettes. A wi.se manager docs not 
forbid such toll being taken, for that so 
demonstrative an appetite will insist on being 
satisfied, with or without leave, is too patemt 
a fact to need reflecti<m. He is therefore 
only prohibitive in the matter of wholesale 
tax-levying for the benefit of the home circle. 

In dealing with .such a varied manufacture 
as that described as “ Sweets,” one’s chief 
difficult)’ is if .selection. 
Where to begin, when 
each department is so 
full of attraction ; when 
acid dro])s, almond 
hard-bake, nougat, 

“ buirs-c) e.s,” liciuorice, 
barley sugar, comfits, 
and lozenges all demand 
attention. To rc.nark 
com])rchensively that 
the beginning of ever\’- 
thing in this connection 
is boiled sii^s^or liia)’ 
perhaps provide a satis¬ 
factory .starting jjoint 
—although maybe of 
too obvious a nature 
to excuse its intrusion. 
Let us visit a large 
sweet factor)', that of 
Messr.s. Clarke, Nlckolls and Coombs, and 
sec for ourselves Ihjw these cver-popular 
articles are manufactured in their countless 
millions. 

Huge coppers line many of the rooms of 
the factory, whilst all the centre space is 
taken by long metal-tojrped tables, whereon 
the manipulation of the hot sugar takes place. 
All the family of transparent “ drops ”—acid, 
fruit, etc.—are made in the same way, the 
difference being merely a matter of flavouring. 
Sugar that has been boiled at a temperature 
of 320^^ is allowed to run from beneath an 
elevated copper on to a table, where after 
getting a little cool it is worked by hand 
into great flat cakes ami kneaded, just like 
dough for bread ; then, when the final state 
of it is to be acid drops, a small quantity of 
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extract t)f lemon is 
worked in. More 
kneadinj^ follows, and 
then n’hen coo! ciKJii^h 
to have stiffened into 
almost a solid mass, it 
is pulled into long 
narrow bars anpl 
squeezerl between metal 
rollers, the surface of 
which is stamped with 
little round holes ; tlic 
rollers are given a turn, 
the dough - like sugar 
mass fills «;very hole; 
another turn, and out 
fall the “ drops,” like a 
shower of very large hailstones. Other 
varieties are stamijcd out of the flat cake 
of material by metal sheets cowred with 
divisions. After this treatment the fruit 
drof)s remain slightly attached to each other, 
and require to be divided by hand, an easy 
work undertaken by quite y(nmg girls, who 
are also kept busy filling glass bottles with 
these sweets, by means of large-mouthed 
funnels. 

Ill the nougat dcf)artmcnt w'e sec machines 
“whisking" the scores of whites of eggs that 
go tf) its toncoction, and standing beside 
them w^e notice the immense barrels of honey 
—honey from (.'alifornia—which, with pis¬ 
tachio nuts, completes this delicious com¬ 
pound The ingredients having been amal¬ 
gamated, the nougat is laid in wire shelves 
to harden, and after a few days’ waiting it 
is submitted in long bars to a in.achine, which 
cuts it with incredible speed into the con¬ 
venient little bhjcks in which it reaches the 
public. 

In striking contrast to the inviting white¬ 
ness of the nougat is the aspect of tubs full 
of liquorice, which is capable of being 
manipulatal by deft hands into a great 
number of forms, such as long thin “boot¬ 
laces,” .short thick cubes, sticks, drops, and 
“ wcirms.” A particularly ingenious machine 
—not unlike that popularly known as a 
“ mincer ”—is employed for the manufacture 
of the last variety. Having been filled with 
warm liquorice, the machine produces out of 
twelve small apertures twelve “ worms ” a 
quarter of a mile Jong! Needles,s to say, 


their rash career is harshly checked by 
attendant work-girls before thev’^ have had 
time to grow to anything like this embiirrass- 
ing length. 

Another div ision of .sweet-making capable 
of infinite variety is the “ lo/enge,” ranging 
as it does from the delicaleh' .scented cachou, 
thn)Ugh many grades of clcgcancc, down to 
the rampant ]jcp])ermint; but whatever its 
flavour, every l(.)y,enge is made in the same 
w.iy—a sweet, pudding-like mass is t.ikcn 
from the slab where it has been alternately 
thumped and flattened, and is thrown on to 
an arrangement called a “traveller,” which 
passes under a machine fitted with a set 
of jjunches. Thc.se, at each stroke, punch 
out a row of lozenges at the rate of .some 
i,5CX),ooo (one and a half millions) a day, the 
surplus material between the holes being 
automatically carried off to be worked up 
again. 

.Such things as jujubes, and the vast 
numljer of models of the order of the well- 
known " bananas ” and .so on, are cl€'i.s.sed 
profe.ssionally under the term “gum w'ork," 
and demand specially careful manipulation. 
They are made in moulds, each separately, 
in the following manner: A tray is filled 
with starch-flour, the smooth surface of which 
is indented with rows of little hollows of the 
desired shape; a cylinder filled with liquid 
.sugar-stuff is allow'ed to drip into each little 
mould, and the tray, when covered W'ith tiny 
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wells, is set fiside to cool, or is put on a shelf 
with many hunclrccl others in a hot-air 
chamber, according to treatment required. 

Cream sweets, fondants and the like, also 
result from moulds, but in their case india- 
rubber moulds are necessary. The cream, 
which is .simi)ly boiled siij^ar beaten into a 
thick mass b)' a sort j^jifrautic copper 
churn, flavoured, and tinted (with vegetable 
colour), is deposited by machinery into rows 
of little wells many at a time. A .short 
while to cool, then the iudiarubber trays 
are turned upside-down, and out jump the 
finished fondant.s. .Sugar wafers have a little 
department to them.selves, and a 
special set ??f implements is ncce.ssary 
for their evolving. 

Cocoanuts figure largely in the 
manufacture of sweets. They arrive 
at the factory in a ceaseless .stream, 
never having time to do itujrc than 
lie a day or .so before they arc .seized 
upon anrl converted into .some form 
of sweet. .Armed with a hammer, a 
man knocks off the .shell and throws 
the nuts into an enormous bin; out 
of that two women pick them and 
hoid them against a set of bl.ades 
worked by machinei}', which deprive 
them of the hard brown rind. Then the 
white balls are droi)pe<l, .several at a time, 
into cauldrons containing paddles working 
rapidly in c»[)posite direction.s, .so that if a 
nut escapes being smashed by one blade 
it is caught by another, and before it emerges 
becomes reduced to very small pieces; a 
.secondary jji'ocess further “ jjulps ” it, and 
the final touch is given by a grinder. Then 
the coct)anut is ready to be mixed with 
sugar and converted into “ ice,” rock, and 
all the other forms of sweetmeats of which 
it is the foundation. 

Sugared almonds and caraway comfits look 
t(j the inexperienced eye simple, unpretenti<ius 
.sort of confections; but it takes an almond 
four days’ and a caraway .seed six weeks’ 
ince.ssant rolling in boiling sugar, poured on 
in very small quantities, to reach completion. 

The seed, or the almond, .serves as the 
starting point, it being nece.s.sary that the 
sugar should hold to something. Having 
been given their preliminary dose of sugar, 
the caraway seeds or the almond.s, as the 


ca.se may be, are put into huge copper 
pails tilted at an acute angle; these pans 
are kcjJt revcjlving, .so that the sweets 
they contain are ix,'rf)etually rolled in every 
direction. 1 he uoi.se made by thousands of 
almonds and twice as many comfits all roll¬ 
ing round the sides of the cojjper pans, and, 
when the incline gets too steep, suddenly 
falling, is enough to' make speech in this 
neighbourhood futile. The effect of this 
mode of treatment in making alm<jnd sweets 
and their smaller varieties is, by con.stant 
friction one against the other and round the 


pan, they should acquire the desired .sym¬ 
metry and equal size. This is a division of 
confectionery that needs specially careful 
watching, and is unusually slow' of com¬ 
pletion. 

A special it j’ in the ww' of sweet preparation 
is carried on bv Messrs Mackenzie <'ind Co., 
of Dal.ston. It li(;s in the f.ict that nothing is 
issued hyosr ; every item is wrapped in thin 
pai)er; packets within packets, every division 
ill its own pajicr. The advantages of this 
arrangement will be readily apparent, the 
sweets thus reaching the consumer unctin- 
taminated by exposure. Hutter-scotch, toffee, 
lieppermints, almond cream, “ I'cndean,” all 
share the same cleanly fate. Here we may 
see the manufacture of a [xjpular variety 
of toffee knowm as “ Soutouma.” The in¬ 
gredients, brown sugar and butter, are first 
of all weighed into white enamelled dishes 
in a cool recess of the boiliiig-room, and 
white-garbed cooks preside at neat stoves. 
The boiled mixture i.s poured on to slabs 
kept cool by pipes of cold water passing 
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beneath them, cut int<i tiie dc-sirecl .si/c'^, 
and then left for a small army (jf "iris to 
come atid envelope piece by piece. Messrs. 
Mackenzie were responsible for the intro¬ 
duction into this country »)f the milk- 
chocolate made by I’eter, of .Swiss renown. 
Our account of the manufacture ^ 
of sweets would not be C(jmpU;te fly 

without a brief reference to the .1. ISv 
making of chocolate bon-bons and 
similar dainties for which Messrs, 

I'uller are responsible I'lie cream 
middle part is made first, in tile 
same w;iy .as fondants, but the 
critical part of the process c<»mes 
with the covering, each little lump i ov 
of “cream” havinj^ to be dipped 
by hand—that is t(^ .say, lyiti”' on 
a two-pron;4ed fork held in the hand—into 
.'I bath of li(]uid chocolate: so it is a slow 
process, especially as unless the clK)col:ite 
be kept at just the rij^ht tem))er;Uure it 
refuses to set, or, havinjf .set, to att.iin the 
correct amount of <rloss on its surface. 
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Then, ha\injj gained its oxerco.it, each 
cream must bo laid carefullv down on a 
tr:iy, tiot too near its neighbour, .and the 
lr.i\’ when full must stand for .several d.ays 
in an atmosphere of just the riij;ht <lcgrce 

1 . Broukk Alokk. 
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WHERE GUNPOWDER IS MADE. 


I .W()(.'I''.XT cnouj^h :irc the iiiifrerlieiits 
of }fini|)o\v(ler—.saltpetre, charcoal, an<l 
sulphur. Everyone knows them and 
everyone can obtain ihein. ICveii .school- 
luns purchase them, mix. them htj^etlier, 
and have -accidents ! Many a man is iiioiii” 
about to-day bearin.L; the marks- in the 


to the charge and lit it, expcctinj^ to have 
rabbit broth for dinner that day. It was 
his own face, however, that was nearl)' 
cooked. Another time a .small Ijox of 
j;un|)ouder in pound canvas bat;s was put 
in a wash-house out of the way. A cat 
upset the box during the ni^ht, and part 
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shape, it may be, of an absent tinker, or 
indeed an absent hand, or damaged tyes, 
or something worse—of .some voulhful frolic 
with these simple and everyda}' substances. 
If .schoolboys will have ^unpowsler to play 
with, they will be well advised if they 
.dto-vether cease to make it themselves ; 
they will, however, be still better advised 
if they abolish it entirely from the category 
of their jdaythings. 

(jrovvn people as well as boys .are often 
i;uilty of undcr-e.stim.itin,tj the danger attach- 
HiS to the u.se of gunj)owder. Not long 
tigo a m.'in put about a couple of pounds 
of powder into a hole that he had just 
seen a rabbit enter. J le attached a fuse 
36 


of the gunpowder was .spilt among .some 
coal lying on the floor. Next morning the 
servant lit the copper fire, and .an explosion 
occurred ; .she wa.s seriou.sly burnt, an<l dietl 
three days afterwards. .She had shovelled 
up with the coal the sjiilt powder. Where- 
ever there is gunpowfler tliere is danger— 
a fact that those into whose hands it 
comes d(j not always .seem to appreciate. 

If the general public are thus thoughtless, 
fortim.ately those engaged in the manufacture 
of the explosive are not. Jvver pre.scnt in 
their mind is a .sense of the danger that 
lurks around them, and everything they ilo 
is (Kaie subject to the cib.serv.ancc of all 
the prcc.iutionary rules that knowledge and 
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experience can sutj^cst. Yet the 
making i)f gunpowder, on acoiint 
of the continual agitation the ex¬ 
plosive is submitted to and the 
liability of machinery to break 
clown, must per sc be a more 
perilous o|)erati<in than an\’ of the 
simple and well-understood purposes 
to which it is applied. .Xccidents, 
liowcver, are .said to hapjjen under 
the best regulations, and terrible 
havoc has l)een wrought in the 
teeth of every human provision to 
the contrary. Let us, however, 
gain a general idea of a powder 
factoiy and the processes of making 
powder. 

'fake the factory of Messrs. John 


Limited, the oldest and biggest, and, according to 
ex’pert opinion, among the best arranged we have. 
It occupies that low and retired corner of Kent 
between haversham and the Swale. To the passing 
observer it resembles a game pre.serve, so well fenced 
in, thickly wooded, and noi.selcss are the grounds. 
Yet within there are 150 different buildings, many with 
machinery at work d.iy and night, and hundreds of em¬ 
ployees go daily in and out of the gates. The buildings. 



Hall and .Son, 


THE Mii.r,. 



tXeOKPOKATlNO MILLS. 


which t 

are oiie-storeyed, for the najst ])art lie 
in hollows aiifl wide afiart, the rising 
ground around them confining the lateral 
effects of possible e.vplosions, and the 
distance between them preventing an ex¬ 
plosion in tuic from being communicated 
in anyway to another. Similarly .sejiarated, 
in grou]Js of two, or .seldom nuire than 
three, arc the operatives, so that in the 
ca.se of anv' untow ard event the number 
of victims is limited. These arrange¬ 
ments, made with a due .sen.se of the 
liability of accidents to happen, are sirnjily 
to confine their destructive effects. The 
.'irrangements to i>revent accidents are 
endless. An elaborate network of canals 
intersects the works, and is used as far 
as possible for conveying the powder in 
the different stages of its manufacture. 
Water is also used wherever practicable 
as the motive power instead of steam. 
Most of the fini.shed powder, too, is taken 
away b\- barge to the Mariner powder 
magazine anchored below Gravesend. 
Buckets filled with water surround every 
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against accidents at the works; they are 


building, and the ground all round the 
danger buildings is kept moist. 

The danger buildings themselves are so 
constructed that not a nail-head or iron in 
any shape is exposed, and the roofs are 
made slight so as to give easy vent to 
cxplosion.s. The garments of tlie workers 
arc pocketless, so that they cannot carry 
knives or matches, of indeed anything, and 
are made of non-inflammable material. 
Even the buttons must not be of metal. 
No one is allowed to go about with trousers 
turned up at bottom, because grit is collected 
in that way, and 
the m('re.st hard 
speck of loreign 
matter in a charge 
of gunpowder is 
fraught wit h 
danger. I'he en¬ 
trances to tlanger 
buildings are pro¬ 
tected by boards 
placed edgewaj's, 
so that when the 
d o o r is ope n 
nothing in the 
shaj^c ot dirt can 
work in. This also 
serves as a check 
to anyone who might thoughtlessly proceed 
to enter without having first removed his 
boots and put on the overalls that are kept 
just inside the door. Doors are made to 
open outwards, so as to enable the men 
to escape the more readily ; and on the 
approach of a thunderstorm the works are 
.st<ii)ped and the operatives repair to the 
different watch-hou.ses .scatteretl over the 300 
acres covered by these v,'.\ti:nsive works. 

Every week the machinery is inspected, 
and the reports as to its condition are 
printed and filed. In the case of a danger 
building needing to be repaired, it must 
first lie washed out before a hammer or 
other iron hjol is admitted to it. When 
artificial light is reciuired, as in wtirking 
at night ru- in dull weather, the lights are 
kept outside, being placed on the window 
ledge.s. In the case of the works magazine, 
which is surrounded with water, no light 
of any kind is ever permitted near it. 
The.se are (Jiily a few of the precautions 


sufficient, however, to show' how' lively 
must be the .sen.se of danger. Men in 
powder houses usually have an arranged 
jilan of escaj)c in their minds, and at the 
least unexpected noise have not hesitated 
to plunge into the canal. 

I he comiionent p.irts of gunpowder have 
alroaily been mentioned—saltiietre, charcoal, 
and sulphur. They are mi.xed in rlifferent 
l)r,oportions, but at Messrs. Hall’s works 
the Government stand.ird is followed, viz. 
75 per cent, of .saltpetre, 15 of charcoal, 

and 10 of sulphur. 
The saltpetre 
comes chiiifly from 
Jfengal in jute 
bags, the sulphur 
from Sicily, and 
the charcoal is 
made on the vvork.s 
and mainly fn^m 
the wood grown 
in the grounds. 
The s'alt])etre and 
sulphur go through 
various processes, 
such as boiling 
steaming, distil¬ 
ling, with a view' 
to remove all impurities, not only for the 
■s.ike of improving the quality of the powder, 
but also to keep out any foreign substances 
that might cause friction in sub.se(]uent 
operations ami lead to accidents. .After this, 
the sulphur anrl charcoal being ground, the 
three ingredients meet for t]ie first time in 
the mixing house. 'I hey are ])ut into a 
gun-metal or cop])er drum which revolves 
in one direction, while arms or fliers, fi.xcd 
on a spindle inside, nwolve at a different 
rate in the other direction. Five minutes 
of this agit.ition is enotigh for tx) 1b. of the 
mixture, the maximum (juantity allowixl by 
Act of Parliament to be milled in one charge. 
.After mixing, the ijrodiict is known as 
“green charge.'’ 

At the mixing-house we come into the 
pres('nc(' of (linger, .and learn that there 
are two kinds of floors in irowder factories 
-“ckvin" .and " dirtv.” The office floot 
mav h.ive just been scrubbed and be 
[lerfeclly clean in the ordinary sense ; .still 
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at the factory it be described as a 

“ dirty ” flixjr because anyone ma\’ walk on 
it ill their ordinary boots. The “ clean ” 
floors, on the contrary, are usually as black 
as coal. 'I'hey are, at any rate, as black 
as powder can make them, but none dare 
tread them e.vcept in the rejiulation slippers. 
Formerly the mixing-house was not retjarded 
as a danger building, and its tkxir was 
consequently not decreed to be “ clean.” 
Now, however, it is .so by reason of an 
explosion that occurred in a mixing-house 
whereby four men lost their lives. The 


cau.se of the accident is unknown, as are 
the causes of most such accidents, tho.se 
alone able to tell being usually killed. One 
witness of the e.xplosion was about thirt)' 
)ar<ls away. lie felt a cfincussion of the 
air behind him and his hat was blown off 
as by a strong wind. On recovering his 
hat he returned to the scene of the c.\- 
plosion. The walls of the mixing-hou.se 
were blown down and the inside w'as in 
flames. A man all alight rashed out <'f 
the ruins. Buckets of water were thrown 
over him, but he soon expired. 'I'hree 
other men were f(.)und among the debris. A 
lX)W'<ler van, at the time of the explosion, 
with a canvas covering, was standing in 
front of the mixing-hous; to be loaded 
w’ith charges for the mills. The hor.se took 
fright aiul galloped off with the \'an in 
flames. Fortunatelj', it took a direction 
away from tlie qxiwder hou.ses ; fortunately. 


too, no [)owder had been loaded into the 
van. 

J'rom the mixing-house the “green charge’' 
is taken to the incorporating mill. Here 
it undergoes a proce.s.s designed to combine 
the different ingredients as intimately as 
mechanical means can combine different 
substances. It is sprpad nut evenly upon 
a circular iron bed, “liquored" with about 
two pints of water to diminish the chances 
of ignition, and subjected to the crushing 
force that tw'o iron edge runners of four 
tons weight each, revolving eight times to 
the minute, may be imagined 
to e.xercise. Tl^ pulverising 
goes on for from two to 
eight hoiins, acconling to the 
ijuality of powder desired to 
be made. No one need lx 
in attendance here, and no 
one wishes to be, for the 
operation is the most dan¬ 
gerous in the factory ; but 
nowr and then a man goes 
in to oil the machinciy and 
to danq) the charges. Above 
each bed is a water-tank, so 
.adjusted that an\’ force‘from 
below, such as an exi)losion 
in the bed w'ould (jccaskjn, 
makes it and all the other 
tanks in the group tilt over 
and di.scharge their contents right upon the 
])()wder. 

h'rom the incorpvirating mills—of which, 
by the way, there are fifty at l''aversham— 
the powder, now a dark gre)' or brown 
colour, is taken to the press-house and 
prcs.sed by means of hydraulic power 
between copper jilates into cakes .about an 
inch thick and as htard as sandstone. This 
gives a certain texture to the mixture, and 
lends to the homogeneity already acquired 
in the incorporating mill. These hard cakes 
are next broken into pieces with w'oodcn 
mallets and put thnjugh a .set of breakers 
that reduces the pieces to the size of a 
walnut. The operation that fimally reduces 
the size goes by the name of “ corning,” 
and consists of jjutting the pieces of cake 
through gun-metal roll.s. Glazing, stoving, 
and dusting arc the remaining proce.sscs. 
In glazing, the pow’der is tossed about or 
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churned, so to speak, amon^f j^raphite, an<l 
thereby lakes on the ^loss we are ac¬ 
customed to see it with. Stoviny is to 
drive t)rr tlie moisture, and dustin" is 
really sifting?, wliereby the powder, now in 
different sizes, is separated into classes 
aecordin;^ to size. It is thereafter packed 
into small canvas ^baj;s or c.inislers or 
barrels—all specially inade^—or taken to the 
cartrid|Te-fillin;4 houses to be lo,aded into 
cartridge cases. 

,Although there are e.xplosives made more 
dangerous than gunpowder, and a cubic 
inch of gunpcjwder is capable of e.\erting 
on ignilion.^by the g.ises it instantaneously 
generates, a pressure all round of thirty t(ais 
to the scpiare inch. .No wonder those that 
know it best tamper with it least! A’et 
with all the precautions we have seen taken 
in powder factories, pieces (jf iron, .stones, 
and even lucifer matches have been found 


in barrels of gunpowder. It would be 
interesting and edifying to know by what 
means such substance.s got there. 

Cartridge filling is alsf) carried on at 
IMessrs. i lull’s works. This is done by 
women, and under all the .safeguards we 
have .seen adopted in the powder house.‘;. 
The part they play is pureh' mechanical ; * 
iKjthing is left to their judgment by 
rea.son of the perfect api)liances used in 
the process, which, though interesting, no 
description apart from diagrammatic illus¬ 
tration could render intelligible. Canisters, 
boxes, and barrels, which have to be of a 
special nature, arc made on the premises- 
riiere are also smiths and millwrights, and 
all the different kinds of artificers recpiired 
to keej> the machiner\’ in order and quick 
to detect flaws during the frequent in¬ 
spections to w hich the whole works are 
periodical! / subjected. 

W. B. RomokTSox. 
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COTTON AT PORT, IN MILL, AND ON ’CHANGE. 


W ITHIN a twelve-inilc radiii.s of Man¬ 
chester there is a population nearly 
as great as that of London, and the 
thronging people arc engaged in every variety 
of indu.stry. But the notion obtains that 
Lancashire stretching far nortli of the Mersey 
has one trade—that it deals onl\’ with cotton. 
Nor is this deduction altogether foolish. 
Though the County Palatine makes ex'cry- 
thing, from ponderous machinery to exquisite 
art furniture and quaintly decorated clogs, 
the importation, sale, carriage, unpacking, 
spinning, weaving, sizing, dyeing, bleaching, 
printing, packing, and exportation of cotton 
gives the wide.st range of employment to its 
busy workers. 

India, now one of Kngland’s chief markets 
for cotton goods, was, singularly enough, not 
only a pioneer in .steel-making, but the birth¬ 
place of the cotton industry. The trend 
eastward of that industry was slow. P'gypt, 
which has, since the British occupation, 
developed a profitable cotton-growing in 
the Delta that extends, roughly, from 
Alexandria to Cairo and .T*ort Said, was 
formerly dependent upon India for its 


manufactured goods. How the crafts* of 
spinning and weaving were introduced into 
Great Britain is a my.stery. Possibly, like 
the “ Moonstone ” in Wilkie Collins’s story, 
they were brought stealthily, and safeguarded 
as great secret.s. 'I'he earliest operatives 
were of Plemi-sh origin, and they c<Mnbcd 
wool before they dabbled iti cotton. Lanca¬ 
shire, chiefly because of the humidity of its 
atmosphere, became the great spinning and 
weaving ground, and as fiir back as the 
seventeenth century Manchester wove linen 
yarnshipi^ed from Ireland, and worked cotton 
w<X)l, bought in London, into fustians and 
dimitie.s. India, meantime, artiu.sed the 
bitterest jcalou.sy of the home mill-workers 
by its importation of cotton fabrics; and the 
gentlemen of that period were taunted with 
flaunting in calico shirts and silk stockings 
from Moorshedabad! The strife between 
the woollen and cotton manufacturers reached 
the House of Commons, and the wearing of 
cotton garments was prohibited by enactment; 
yet the ladies, with charming inconsequence, 
delighted to walk abroad in painted calicoes I 
The perversity of fashion really led to the 
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foundation of the cotton industry, for it was 
by close imitation of the Indian fabrics that 
the [.ancashire manufacturers secured a 
market. Mechanical skill was concentrated 
on the production of machinery capable of 
makitii' a yarn strong enough to be used as 
a warp, and invention has scarcely had ati 
idle moment since. Kay, Wyatt, and l^aul 
introduce*! fly shuttle, spinning by rollers, 
and carding; and Hargreaves, with his 
“ spinning jenny,” anti Arkwright, with his 
“spinning frame,” or “water frame,” revolu¬ 
tionised the cotton industry. From his 
Cromforrl Mill, in 1773, Arkwright sent out 
the first H^'tish-mafle piece of calico; but 
the operatives detested his patents and 
methods, and rioted against the use of the 
“ spinning jenny ” and the “ spinning frame.” 
both the.se machines were in turn superseded 
by Crompton’s “ mule,” or “ muslin wheel,” 
;ind by Cartwright’s power loom, and many 
other improvements have since been made 
in spinning and weaving. 

luiglish people who have read the story 
“ Uncle Tom’s Cabin ” have a tolerably good 
idea of an American cotton plantation ; but 
they seldom realise how vital the crop is to 
home industry and to national comfort. 'I'he 
grim incident of the cotton famine has faded 
from memory, and only a plantation blight, 
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or a war with the States, could reveal to us 
the misery and despair that steamshiiis with- 
f)ut cotttin cargoes, silent mills, and idle 
hands would mean. Still, Great Britain has 
not to lo«>k to America alone for its cotton 
supply. Egypt sends thousands of bales; 
and its cotton, long of staple and brown in 
tint, is used for the making of the finer counts • 
of yarn.' India, too, is a cotton grower, and 
her produce, to s<jme extent, is manipulated 
in England, though the great bulk of her 
crop is worked up on the Continent and in 
India. The Indian .staple is, however, shorter, 
anrl only suitable for coarser counts. The 
modern liking is ff)r finer counts, and 
cfjnsequently the American and the Egyptian 
crops have the readiest market. 

The American c*)tton crop is handled 
chiefly fnnn September in one year t(i 
Oct*)ber in the next, but it arrives in the 
largest batches at English and Continental 
ports in November, December, January, ;md 
February. It is grown in y\labama, Arkan.sas, 
Florida, Georgia, Louisiana, Mississippi, North 
and .South Carolina, and Texas, and it is 
.shi])pcd from New York, Savannah, Brunswick. 
Charleston, New Orleans, Galveston, Phila¬ 
delphia, Baltimore, and Pen.sacola. The total 
bulk of American cotton from a .sea.son’s 
growth has been estimated by an expert 
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at :ilx)ut 11,000,000 bales, and of this quantity 
about 2,500,000 bales are exported t(i Great 
Britain,and nearly as much to Continental ports. 
Ireland, Glasjfow, and Bristol have their 
distinctive cotton indu.stries; but the mills 
of Lancashire, Derbyshire, and Cheshire take 
the larfjest .share of the supply. Liverpool 
and the railways still do a ccjtisiderable traffic 
in raw cotton, but the Manchester Ship Canal 
is also becoming a 
valuable agent of 
transit, and unloads, 
roughly, at the homo 
docks, 550,000 bales 
of cotton yearly. 

An American bale 
weighs 460 lb. and 
an Egyptian about 
770 lb. The cotton 
product from the 
Nile delta is generally 
reckoned, however, in 
cantars of 98 lb. each. 

The supply of raw 
cotton from America, 

J'-Sypt. and India is 
slightly increasing, 
but the consumption 
is increasing also, and 


that .so rapidly that not only 
spinners but manufacturers and 
merchants are getting in a flutter, 
Nt) fewer than 30,000,000 bales of 
cotton will, it is estimated, be 
reciuired, even within the next 
twenty-five years, to meet the 
world’s annual demand for yarn 
and cloth ; afid, dependent as we 
are on America for our chief 
supply, there is undoubtedly im¬ 
perative need for the cultivation 
of cotton in every available i)art 
of the British Empire. 

'J'he environment of a cotton 
mill, however picturfhquely the 
big building has been placed in 
.sylvan valley or by rippling brook, 
is nf)t to get dingy. Man’s toil 
has a ruthless influence upon 
nature. 'I'here is an absence of 
verdure, as though the grass had 
been mistaken for cotton, and 
worked up in the weaving shcil. 
The cotton mill, great or small, has been 
gradually ])ushed out of Manchester, which 
is chiefly engaged in the warehousing, sale, 
and desjKitch of manufactured gocjds. 
Shouldered away, as it were, by commercial 
cjicrgy from the citj’, the cotton mill has 
asserted itself in town, village, and dale in 
the vicinity, as closely as possible to the vast 
central market. Tlie hand-loom weaver still 
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survives in several districts, and even pursues 
his humble callinj^, amid the machinery rattle 
at Blackburn ; but the manufacture of cotton 
has devclo|x:d so extensively that some of 
the mills, fitted with the latest appliances, 
specialise and confine themselves solely to 
splnnin<j or to weavin^f, or other of the many 
processes through which the cotton passes 
tm its bustling way from the ship’s hold 
to the wearer’s back or into use in the 
household. 

“ You should go through a mill that docs 


machines, which loosen its fibres and partially 
cleanse it. Then it is moved to the laj)|)er, 
from which it emerges in fleecy roll, to claim 
the attention -of intermediate lapper, or 
scutching machine. Here it is mixed, beaten, 
cleansed, and lapped again. In fact, it goes 
through a gradation of these processes, a 
system of stern discipline, that pounds and 
purifies it till it leaves the finishing .scutcher 
in a felt-like fleece, in readiness for manipula¬ 
tion by the carding machines. The latter 
make the cotton cleaner than e\cr, but their 
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everything if you w'ish to get a goori itlca 
of the industry,” said a Manchester merchant 
on ’Change to the writer. “ Here’s just the 
man. What he doesn’t know about cotton 
isn’t worth knowing! ” 

And, going through a spinning and 
weaving mill in .South Lancashire, under 
the guidance of this .shrewd expert, one 
was impres.scd by two things—the compre¬ 
hensive adaptation of machinery to cotton 
manufacture, and the silent deftne.ss and 
ingenuity of the human w’orkers in inten.se 
heat and brain-cracking turmoil. 

On entering the mill, you seem to feel that 
it is dominated by a great mechanical and 
nimble-fingered giant. The bale-breaker that 
mechanically opcn.s the bale is not in use 
in this building; but no sooner have you, 
on the ground floor, noticed the huge bale 
of raw cotton from America or Egypt in 
the rough than you find it in the opening 
37 


chief (lurpo.sc is t(» straighten and lengthen 
the fibre, which is passed through the rollers, 
combed or carded, fincfl till it is almo.st as 
delicate in texture as a spider’s web, gathered 
in fan-like shape, and drawn into sliver, 
practically formed into ribbon, about an inch 
broad, which di.sappears into the revolving 
can in a continuous coil. On other machines 
it is subjected to various doublings and 
drawings, with the main objects of elongating 
and filling ; and in the slubbing frame the 
slivers, or ribbons of cotton, are pa.s.sod 
through rollers, and wound on large bobbins. 
Even then the product of the far-away 
plantation is given no rest. It is doubled, 
twisted, and wound on smaller bobbins, 
then pas.scd through the roving frame, and 
ultimately drawn and spun into yarn in 
the “mule.” 

The yarn is finished in the cop. Taking 
nothing for granted, the inevitable question 
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arises, “What is a cop?" “Well, a cop is 
a cop.” The reply is more unsatisfactory than 
the one given to the more ancient quer)’, 
“ \Vhat is an archdeacon?” But ultimately 
the necessary information is evolved fn)m 
the practical mind. A cop remintls one of 
a boy’s st(Kk of kite string. It is a long 
length of cotton neatly wound :iround a 
short spindle; a length of yarn built up 
in a f<jrm that will stand taking up and 
knocking about, either for sale or for further 
use in the mill. 

Then comes initiati(jn into the mysteries 
«if *'war|)” and “weft.” The “warp” is the 
strong thread that runs the long way (T the 
calico, that is practically the foundation, the 
fabrjp of the useful drapery. The “weft” is 
the softer thread, the filling that weaves its 
close tracery acr<.>ss the warp, and gives 
texture to the manufacture. The warp yarn 
is wound around bobbin and beam in the 
jjrocess of weaving and warping; but it is 
in the sizing frame that it really gains its 
ad<litional strength to bear the friction of 
the loom. Farina, sago, china clay, flour, 
tallow, |jaraflin wax are among many of 
the substances that go to make the size 
which slimes and thickens the thread before 
the adroit dropper marks its particular length 
and it goes on to the w'caver’s beam. F.ither 
the drawing or the twisting of the thread 
ends is ncccssaiy to prepare it fijr operation 
in the ktom, and the stranger, watching the 
operative, a silent and swift Cagliostoj, join¬ 
ing, as it seems, with de.xterous twist of 
thumb and finger, the yarn ends from the 
healds to the thread ends on the weaver’s 
beam, is as much im|)rcsscd with the skill 
and cojiccntration of the manual industry’- 
as he is with the machinery effijrt. 

It is in the weaving shed that the latter is 
int)st assertive, riicre seems to be a vigorous 
rivalr\- lietween the <jver-pick looms and the 
under-pick looms as to which .shall make the 
most noise. One has heard of the loTig arm 
of the law, of destiny, and of fate; but the 
long arm, or picking stick, of the «)vcr-pick 
loom is infinitely more irresistible. It stands 
no nonsense as it flings itself to and fro, in 
coquetry with the racing shuttle 
and the weaver’s nimble fingers. A modern 
weaving .shed, in intensity of clatter, from 
hundreds of rapidly working looms, is a 


pandemonium in which gossip by voice is 
impossible, for Jove the thundcrer could not 
make him.self heard in the din. He would 
have to become mortal, and, adopting the 
adroit method of the weaver, speak by signs, 
by the silent but expressive movement of the 
lips. Vet the huge shed is an enlightening- 
place. You iKJte the sjkilful tend of loom by 
weaver, the strike of the picker, the lightning 
shoot of the shuttle, and the move of “ slay ” 
and shuttle, pressing each thread of weft 
forward t»» the warj), deftly weaving the 
cotton cloth, which a few days hence will 
1x2 on shipboard for export or on draper’s 
counter. 

Calico, or cotton cloth, is worked up in a 
thcjusand ways to make the infinite variety 
of Manchester goods for home u.se and c.xport, 
and in calico printing art and invention help 
industry in the manufacture of attractive 
fabrics, one of the modern devck)pmcnts 
being the application of electricity as a motive 
power to drive the machines. One of the 
most interesting manipulations »tf ct)tton is 
that by w'hich it is converted into the familiar 
‘‘ flannelette.” The ccjtton made from coarse 
counts is subjected to a “ teasing ” or “ raising ” 
process, which fluffs the fibre from the j’arn, 
and produces a material .soft and warm t<2 the 
touch, liki”flannel, and yet much cheaper. 
Its price has brought it into u.se in nearly 
every home of limited income, and the 
poorest folks, unable to j)urcha.se the best 
qxiality flannel, are w'armly clad by the 
imitation. But the material is always in a 
vortex of controversy. Many a coroner has 
condemned it because it is ea.sy of ignition. 
Many a maker has eulogised it on the plea 
that flannelette, quarter the c*>st of flannel, 
is indispensable to the comfort of the working 
clas.se.s, and that the lo.ss of life by burning 
fatality is more than counterbalanced by the 
virtue of its w'ear as a safeguard against colds, 
chills, and pneumonia. I'ortunately the 
controversy may .soon be set at rest. 
Scientific experiment has strengthened the 
position of the manufacturer; and it is 
claimed that flannelette, by chemical agency, 
can now' be rendered non-inflammable! 

The cotton mills of Lancashire contain, 
roughly, 44,000,000 spindles and nearly 
700,000 looms, employing at least half a 
million hands, and there are, in addition. 
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many other mills and factories that spin and 
manufacture textile fabrics. Practically 2,cx)o 
firms are cuRaifcd in the cotton industry, and 
there is scarcely a country, civilised or bar- 
Irarous, to which the out[)ut, fine or coarse, 
gaudy or plain, is not sent. 

The tendency in the cotton industry is 
towards better working conditions and 
shorter Ivjurs. Kven steaming in weaving 
sheds, which .some manufacturers consider 
vital to the make of cotti)n cloth, may 
ultimately be legislated out of the mill. 
Meantime the operative adajjts himself to 
new methods of work, and his rtld pugnacity 
in social life has been superseded by homely 
philosophy and quaint humour. On his 
annual holiday, in the “ wakes week,” with 
his savings from the “going-away club” in 
his pocket, he is a plutocrat, notwithstanding 
ht.s hearty ways and whimsical dialect. But 
it is on ’Change that the wealth and jjfnver of 
the industry is the most impressively indicated. 

The great “ cotton lords,” once wealthy and 
influential enough to arouse Bismarck’s envy, 
have not altogether disappeared from “the 


bo.'irds.” But the trade has gradually dl\ crsi- 
fied and extended till there are S.ockj three- 
guinea subscribers to the Manchester Royal 
Exchange, the largest exchange in Europe. 
Xearly all these men are engaged in .selling 
or buying cotton, raw or manufactured, or 
doing business in some commodity necessary 
for the equipment or work of mill. The 
.scriptural reminder . that a good name is 
better than riches has been {)laced high up 
in the gilded dome of the vast hall. More 
easily within the range, of vision are the 
latest quotations for consols, the bank rate, 
and the cotton prices. The telephone, the 
telegraph, and the special messenger are .so 
alert that there is no longer necessity for the 
merchant to signal the .state of the market, 
whether buoyant or dcpres.scd, by the tip 
backw'ard or forward of his silk hat. The 
great throng on ’Change know to a fraction 
how far to go in business enterprise. They 
have their fingens on the commercial pulse of 
the world, and they make the most of “ the 
golden moments in the stream of life.” 

John Pendleton. 
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course 

liirinff 


Grc;xt ]irilain cnjo)’s 
Ihc commercial su¬ 
premacy of the \v« )rl(l. 
it follows as a matter of 
that her manufac- 
cities and towns 
provide a field of extra¬ 
ordinary ranj^e for clerical 
cmi)loynient. An ever- 
increasiiiff army of ICntj- 
lishmen are enj;ayed in 
keeping; the ledj^ers which 
arc literall)’ detailed charts 
of our j^i^antic trade. And 
tlieir ranks are annually 
supplemented by an influx 
of foreigners, principally 
Germans and hrcnchmcn, 
who remain here <»nl)- 
lon|:j enoiitfh to master the 
language, our methods of doinj^ business, 
and the natun; of our world-wide commercial 
cofmections, before returninj^' to their ow'ii 
country to use the knowledy;e thus accpiired 
a<^ainst their instructors. 


, tf\ La,, Lt(t, 

I!,\K’KMSTHK*’S 

(I.KUK. 


Jloj's destined to become clerks {generally 
enter offices at any aj^e from twelve to 
fifteen. Every class supplies its quota of 
recruits. 'I'he public school lad is often sent 
into the City in the hope that a business 
trainin.q, backed by .social influence, may 
secure him a dignified and lucrative jiosition 
in the higher walks of cornincrdal life. The 
lioard .school, however, furnishes the majority 
of embryo clerks. The ofifice-boy .stands at 
the foot of the ladder, .so far as the clerical 
industry is concerned, and his .services are 
generally \allied at about five or .si.x shillings 
a week. The day may come wdien his income 
W’ill be reckoned by hundreds, even by 
thousands. But the ladder which he has 
to climb has many gradations. He begins 
by acquiring a knowledge of office routine. 
He is expected to reach the counting house 
in the morning before his seniors. He 
indexes the letters, takes charge of the 
stamps, and goes on errands if required. It 
is all very simple, very monotonous, but the 


di.scipline is priceless in preparing him for 
a life in which brilliancy is u.sele.ss in com¬ 
parison w ilh accuracy, honesty, punctuality, * 
neatness, and character. In ever)' office, 
even those devoted to the same line of trade, 
the daily round of duties differs in dctail.s. 


Hut sound business principles, like Euclid’s 
axioms, are a fixed ([uantity. 


1 here are, in round numbers, 150,000 
clerks in London, or practically twice as 
man)' us in any other European city, ami 
the proportion probably ;il.so holds good even 
in the case of New’ York. Economic causes 
suffice to explain the rush for clerk.ship.s. 
Hritish trade is now reprc'-enteil by an annual 
turnover of about/,'i)00,000,000 sterling. In 
proportion as traile expands, as the figures, 
neatly arranged in the form of national 
e.xport and import returns, .attain to more and 
more bewildering dimensions, emplo)’ment 
for clerks multiplies. For it must be remem¬ 
bered that the pettv totals, which in the 
aggregate amount to the.se colos.sal millions, 
have to be cast up, and cast up again, checked, 
and audited by hundreds of thousands of 
youths and men, ere they (low through one 
channel or another into the hands of Hoard 
of Trade officials, to be throw'll into the form 
of Blue-books. 'I'hc clerical industry difiens 
from every other 
in that no form of 
trade is inde¬ 
pendent of it. 

The world - wide 
contractor, the 
millionaire com- 
pany-|)romoter, tlie 
W'est - Fnd shop- 
kcejier, the East- 
End huckster, as 
w' e 1 1 a s the 
thousand types 
who fill the gaps 
b e t w e c n these 
strongly marked 
reprc.sentatives of 
the commercial 
classes, all have to 
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requisition clerical help in the conduct of 
their business. Kliminate clerks, in fact, and, 
despite railuaj's and telegraphs and ocean 
jjrcyhoiuids, Britisli commerce becomes 
automatically divested of its co.smoj)olitan 
character. 

As more clerks are ^eiujrally required to 
cope with the transactions of a jciint stock 
company than with the business of a private 
firm, it follows that the {General tendency 
towards the limited liability .system of owner¬ 
ship is advantagc<ju.s to the clerical indu.stry. 
'file railways, the ocean carryinj.f trade, the 
shipbuilding yards, the coal mines, the cycle 
factories, the breweries, and engineering works 
throughout the kingdom, are, as a rule, in 
the hands of public companies, who employ 
in all more than half a million clerks. Quite 
distinct from these great centres of employ¬ 
ment is the shopping world -wholesale and 
retail. It must iu)t, of cour.se, be sBpj)oscd 
that the Whitechajjel trader wIkj does 
business chiefly in halfijcnce and farthings 
employs even one bookkeeper permanently. 
One of his children generally enters roughly 
the daily transactions. The asskstance of 
a regular clerk is then occasionally requisi¬ 
tioned, that he may obtain a clear statement 
of his financial position. The clerks who 


perform these odd jobs are .sometimes men 
who ne\ er .seem able to retain regular emplo) - 
nient. On the other hand, tlu.y are often 
bookkeepers in fairly good situations, aVIio 
adopt this method of turning their leisure 
to jjrofit. Certain ()ositions are now reserved 
for ladies in .ihnost every large mercantile 
cslabli.shment. .Shorthand and tyi)ewriting 
are the ladj’-clerk’s most usual qualifications 
■for employment. Numberless as are the 
.sources of occupation open to clerk.s, never- 
thcles.s, very many men are constantly unable 
to find positions. The reason is twoftdd. 
Chea[) education has placed within the reach 
of all the nece.s.sary intellectual equipment, 
and many parents cannot resist the tempta¬ 
tion thus thrown in their way to put their 
children to emifloyment which means an 
itnme<liatc addition to the family c.'ichequcr 
of .some trifling weekly sum. In the .second 
place, there is no such protection against 
undue clerical competition as is afforded to 
all clas.ses of skilled mechanics by their 
trades unions. This is a state of thing.s 
which cannot very well be remedied, for in 
ordinary mercantile work there are no long 
apprenticeship.^ to be passed through, no 
highly technical knowledge to be acquired. 

Cu.stom requires that the clerk shall dress 
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better, and generally live according to a 
more ijrctentious scale, than j)ersons who 
earn at least as much and often considerably 
more. The poorer members of the craft are 
ill this way called upon to make sacrifices 
and enclpre deprivations calculated to break 
the finest spirit No city in the world 
presents such heart-rending extremes of 
luxur\' and poverty a.sl-ondon. And amongst 
the class whom we are now considering are 
to be fouiul, iierhaps, the most jiainful con¬ 
trasts. .Any day one may notice in the 
City the shabbily attired clerk munching 
furtively the sandwich which he has brought 
from his home in the suburbs to serve as 
luncheon, fte is very possibly married, and 
has to support a family on twenty-.seven or 
thirty shillings a week. To him every penny 
counts. His single brother, earning only the 
.same salary, or even a little less, can always 
a/ford a substantial luncheon at a respect¬ 
able restaurant, and manage to keep him.self 
attired smartly. 

'rravelling to and from busine.s.s neces.sarily 
imposes a heavy drain upon the pocket of 
the metrfipolitan married clerk whose income 
approximates to that just mentioned. It is 
practically impo.ssible for him 
to obtain cheap and suitable 
living accommodation within 
walking distance of his work. 

He is therefore almost com¬ 
pelled to take up his residence 
in a suburb. The railway 
charges for season tickets 
may appear trifling to the 
well-to-do, but the humble 
clerk with a family dependent 
on him cannot always afford 
to become a 
season ticket 
holder. I Ic en¬ 
deavours to effect 
the needful 
economy by 
travelling by the 
workmen’s trains, 
a course which 
involves leaving 
home much earlier 
in the morning 
than would other¬ 
wise be necessary. 


29S' 

In the wear and tear of metropolitan life 
every hour added on to the working day 
counts. In this respect the provincial clerk 
cnjfws a distinct advantage over his I.,ondon 
brethren. It is noteworthy, too, that the 
salaries j)aid to the rank and file of clerks 
in the provinces are substantially the same 
as tho.se paitl in London, notwithstanding 
the difference in the co.st of living. But, 
of course, opportunities for advancement arc 
•clearly proporlitjnate to the importance of a 
town as a centre of trade and indu.str)’. 

The .Stock Exchange articled clerk l)clongs 
to the aristocracy of City elerk.s. He makes 
anytliing from a hundred a year to five 
hundred, and by-and-b}‘ uill probably de¬ 
velop intfj a full-fledged stockbroker. 

All grades of Stock h'xchange clerks are 
in the satisfactory position of po.ssessing 
special knowledge of a highly technical 
branch of commercial life. This in itself 
tends to limit competition, which is a distinct 
gain from the employee’s point of view. Rail¬ 
way clerks also enjoy agreeable immunity 
from the difficulties which beset the ordinary 
mercantile clerk. Appointments in most of 
the railways arc made from the ranks of 
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youths nomijiated by the directors. The 
workinfj of a j^reat line is an exceedins^Iy 
cotnjjlcx matter. .And tlie boj' who takes 
an interest in his work has plenty to learn. 
Heavy demands, however, arc made upon his 
patience as well as ui)on his intelli^^ence, 
if the special department in which his duty 
lies brintjs him into direct contact with the 
travelliuif public. 

The (iovernment service in every country 
is generally regardetl as a .sort of earthly 
Elysium for clerk.s. There arc no earthly 
Ely.siums! But this 
particular delusion 
is easily under¬ 
standable, .seeing 
the keen competi¬ 
tion which is waged 
for all vacancies in 
the Civil .Service, 
whether the clerk¬ 
ships Ixi in the 
House of Lords or 
in 1 lis Majesty’s 
prisons. Thou.sands 
of bo)'.s annually 
com))ete at the 
various examina¬ 
tions,and thousands 
of necessity fail, 
falling back, as a 
matter of course, 

Ujxm the alrcad)’’ 
congested battali(jn.s of mercantile clerk.s. 
Civil Service tutors probably turn over a 
couple of hundred thousand pounds a year 
from the fees of aspirants to State clerkships. 
Great Britain pays her .servants all round 
better than any other country. But amongst 
them are the well and the poorly paid. A 
junior clerk in a country post-ofFice often has 
to make ends meet on twelve shillings a week. 
Hundreds of boy-copyists employed in the 
Government departments in London, Dublin, 
Edinburgh, and other important town?receive 
very little more for their services from an 
appreciative country, notwithstanding that 
their appointments have been obtained by 
competitive examination, with the prospect 
of another e.xamination when they reach the 
threshold of manhood, failure in which in¬ 
volves the loss of State employment.. The 
Government clerk enjoys an advantage over 


all others in the matter of working hours. 
T<'rom ten to four he is bound to his desk ; 
but as soon as the clock strikes he is free. 
The mercantile clerk, on the other hand, 
often works from eight until si.x or even 
seven. .At times of c.xceptional pre.ssure 
Stock l''..xchange clerks are busy until close 
upon midnight, but they arc always paid 
well for overtime when such an exceptional 
strain is imposed upcni them. The Govern¬ 
ment .servant is relatively independent of 
the vv'hims of his superiors, and the “fixity 

of tenure” which 
he thus enjoys, 
couplejJ with the 
certainty of a pen¬ 
sion in his declining 
years, constitute, 
dovibtless, the most 
substantial advan¬ 
tages of his position. 
'I'he two or three 
pounds a week 
allowed a brilliant 
young University 
man when he suc¬ 
ceeds in entering 
the first divisioifnf 
Government clerks 
cannot be described 
as a handsome 

return for the use 
of his brains. The 
future, however, may bring him a post 
of real worth, perhaps of distinction, while 
at the worst he is certain to be drawing 
within a reasonable time a salary of several 
hundreds a year. Clerks of the low'er 

division can rarely, however, look forward 

to the excellent appointments w’hich occa¬ 
sionally come to the men who begin life 
in the higher branch of the service. The 
Foreign Office clerk is a prince amongst his 
kind. His official salary is generally but a 
small fraction of his income. 

The Law provides more satisfactory 

employment for the rank and file of clerks 
than, })erhaps, any other line of busine.s3. 
A good lawyer’s clerk is a man with special 
knowledge, ntuch of it of a highly technical 
character, wffiich has been acquired by years 
bf patient indu.stry. He is a skilled worker 
who commands a good wage and cannot be 
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easily rcplacefl. Well - organised societies 
exist for the })rotection of law clerks’ 
interests. A solicitor enjoying? a remunera¬ 
tive jiracticc often has for his senior clerk 
a qualified .solicitor -a man, perhaps, who 
started on his career as an office lx»y. The 
shorthand clerk is a valuable member of 
every successful lawyer’s staff. For some 
reason or other lady clerks have not yet 
invaded to any considerable extent the 
lawyer’s office. But as scriveners' assistants 
they find plenty of remunerative 
woik in all the great legal centres. 

ICvcry Court in the realm has its 
clerk, while the High (^jurts of 
Justice have a battalion, certificated 
by the Civil Service Commissioners, 
most of whom arc never seen in 
court, their work being connected 
rather with the machinery of the 
Law than its administration. 

It is difficult to conceive any 
body of men weighted rvith greater 
responsibility than bank clerks. Not 
only is banking itself a great in¬ 
dustry, but those who conduct it 
have under their hands at all seasons 
the very life-spring of all industries. 

Neither the great capitali.st, master 
of millions of money and the 
happine.ss of thou.sands of people, 
nor the humble marine-store dealer 
can dispense with the bank clerk’s 
services. It is one of life’s ironies 
that bank clerks are very indiffer¬ 


ently paid. Day after day cashiers in a 
hundred London banks, and in a thou.sand 
banks throughout the country, pass ovqr 
the counter, within, perluips, an hour, sums 
of gold equivalent to many years’ purchase 
of their salaries—sums which would make 
them rich for life and their children after 
them. Considering their temptation.s, they 
have good reason to feel more than proud of 
the confidence which the commercial world 
reposes in their integrity. The vacancies 
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for juniors in most banks are filled by youths 
nominated by the directors. In some 
instances the initial salary is only thirty 
pounds a year. It is not unusual for the 
manajfcr of a branch house of an important 
bankintf company to draw a .salary hardly 
so "ood as that of a .second-rate music-hall 
performer. Not often docs the bank official 
reach a .salary of a tKousand per annum. 

Municipal clerks are not only well paid, 
but are, as a rule, accommodated with 
bright, airy offices and arc seldom over¬ 
worked. Town clerks, of course, arc at the 
head of this department of the clerical 

industry, riie Town Clerk of the Citv of 

♦ 

London measures his .salary by thou.sands. 
The town clerks of few important towns 
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draw less than eight or nine hundred pet 
annum. 'I'he London boroughs pay their 
town clerks handsomely, salaries of a thousand 
l^ounds an<l upwards being quite the rule. 
In .some small county towns, however, the 
town clerk ekes out a living by combining 
the practice of a regular profession with 
his municipal duties. In municipal life a 
clerk of exceptional ability .seems to advance 
more rapidly to the higher ranks than is the 
case in f)ther spheres of clerical employment. 
It is but necessary, however, to look round on 
the list of leading men in all departments 
of business, and in .some of the profe.ssion.s, 
to realise that every clerk has hidden some¬ 
where in his desk the key to wealth and 
l)t)sition. It only needs finding. ^ 

1’. E. Wii.i.iA.M Ryan. 
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THE ART AND “MYSTERY" OF SCENE-PAINTING. 


S CENE-rAINT[.\(j is, of course, an plain of inadequate recompense in current 
art as well as an avocation. The coin. Nor does the work fail to bring 
.scene-painter, it is true, can aim some measure of gloi;>’ to those who are 
onl)' at broad effects ; delicacy and subtlety mainly responsible for it. Such names as 
he mu.st not attempL And to the con- 11 awes Craven, Joseph 1 larker, Bruce Smith, 
ventions of the ordinary painter he has t<j VV. Telbin, R, Caney, W. Harford, Henry 
add others arising out of the circumstance Kmdcn, VV. T. Hemsley, T. E. R)'an, and 
that his work has to be viewed from a Walter Johnston are almo.st household words 
di.stance, and not only in artificial light, among that largest of all “the classes” who 

frequent the theatres. A flocj^ng kind of 
fame, no doubt. But so also is that of 
the actor. The greatest of those who tread 
the boards and nightl)' move 
multitudes to ecstas)- have no 
sooner quitted the scenes of their 
triumphs than they begin to fade 
into abstractions, and if they 
remain anything more than mere 
names it is at least as much 
because, like David Garrick, they 
were personalities as on account 
of their histrionic genius. 

Although some of the ^lig 
cities of the jirovinces, such as 
Liverpool, Manchester, and Bir¬ 
mingham, have their own scene- 
painters, the great centre of the 
jjrofession is London ; and it is 
the scene-j)ailiters of the metropolis who for 
the most part furnish forth the .scenery for 
tho.se touring companies that carry successful 
plays into the country. Yet even in London 
—and even though during the last few years 
theatres have been .sjiringing up all over 
the town—the number of scene-jiainters is 
not considerable. Painters and assistants 
together do not, probably, number more 
than about a hundred. To these mu.st be 
added the articled pupils; and although 
many of these have acquired a consider¬ 
able dqjree of proficiency, one still marvels 
how so .small a body of men contrives to 
get through such an enormous mass of 
work. In former d.a\’s each leading theatre 
had its own staff of scene-painters; now 
the rule is for the scenes to be dis¬ 
tributed among several artists, regard being 
had, of course, to the special aptitudes of 
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but often in artificial light that is tinted. 
This, however, does not make his work less 
an art; it is one difficulty the more to over¬ 
come ; and the best scene-painter, other 
things being equal, is the one who mcjst 
.successfully adapts his art to all the 
manager’s exacting requirements. 

In these pages, however, it is with .scene- 
painting as an avocation rather than as an 
art that we arc primarily concerned. That 
those who rise to distinction in the pro¬ 
fession are not unhandsomely remtmerated 
for their skill and pains may be taken 
for granted. In these days so much 
depends upon the “ mounting ” of a piece 
—audiences have, as a result of long in¬ 
dulgence, come to expect .so much in the 
way of scenic beauty—that it would be 
strange indeed if the men who.se function 
it is to supply, the demand had to com- 



THE ART AND “MYSTERY” OF SCENE-PAINTING. 


301. 



i'huto ; \ • to , t (a. 


A SCIiNK-l'AXNTKK AT WOKK (MK, JOSKI’fl 
HARKKK). 

each. How the chanjrc came about, whether 
it was that the modern .system of long runs 
made it uneconomical for a theatre to 
li^ve its [Ha’inanent .staff of .sc('ne-painter.s, 
wc need not stop to inquire, but .so it is. 
A scene is offered to a gi\en artist, xi 
price is agreed upon, and he, witli his 
assistants and pupils, turns out the work. 

Another change, con.sequent u]>on the 
one just iiulicated, is that the work is iuj 
loufier for the most part done in the 
theatriis, but in buildings rented or ac- 
riuired by the \arious artists, and by them 
adapted to their retiuirements. Almost the 
onl)- e-xception to this r\de is Drurj' Lane, 
which is such an enormejus structure that 
there is room in it for at least some of 
the scenes that are presently to grace 
the stage to be painted “on the premise.s." 
At Drury Lane, indeed, there is room 
for everything. Other theatres have to 
store their scenes in railway arches, and 
so forth, and my readers w'ill doubtless 
remember how n<jt .so verj^ Iniig ago a 
fire in one of these arches wrought havoc 
among the beautiful scenes which Sir 
Henry Irving had accumulated ; but Drury 
Lane is able to provide its own .storage, 
although, as may be siippf>sed, its stock of 
scene.s and “ [)roperties ’’ is on the most 
gigantic scale. 

This leads me to speak of yet another 
change that has come over the “ mystery ” 
of .scene - painting. Formerly the canvas 
was spread on the floor, and the artist 
traced his designs with a brush having a 


handle long enough to permit of his .stand¬ 
ing over his work. The inconveniences of 
this modus operandi arc obviou.s enough. 
In the first place, the work could only be 
done in a building with a large superficial 
area. The Cov'ent Garden Opera Ib)U.se 
rexjuircs scenes .sevent}' feet long by forty 
feet broad, and though the stage of Covent 
Garden is the largest in this cvmntry, .scenes 
for an average theatre have to be some 
•fort}’ feet by thirty-five feet. The position, 
too, was an awkward and tiring one fcjr the 
painter, who must have known excellently 
well what backache means, and who was 
also reduced to the painful necessity of 
treading his work under foot. Now 
all these drawbacks are avoided by ^ the 
simple expedient of a windlass and a slit 
in the floor, through which the canvas, at¬ 
tached to a frame, is raised or lowered so 
as to bring that part of it which is being 
operated' ujion at the moment on a level 
with the painter’s arm. 

It is still necessary, of co.urse, that the 
painter should hav< a fairly lofty building 
to work in, but he rciiuires comparatively 
little floor space. In Macklin Street, lietwcen 
Holborn and Drury Lane, a large warehou.se 
has been converted into painting rooms by 
two well-known .scenic artists. Other scene- 
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painters have appropriated and adapted arc not likely to be content with inferior 
such buildings as factories and mission work. Speaking generally and roughly, the 
chapel-s rather farther afield, where probably h'rench scene - jjainter aims, perhaps, at 
space is a less costly commodity than it is rather quieter effects than his English 
within a stone's - throw of the llolborn compeer, but it would require a robust 
Restaurant; and there is one painting room patriotism to assert that they are less 
so far away frf)m theatre-land as Lewisham, artistic. 

Mr. Bruce Smith, who works only for Drury When a manager, sometimes with help 
Lane and Covent (iarden—though he does from the author, ha*s roughly indicated 
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not, of course, monopolise the contracts given the kind of scene he requires, the .scene- 
out by these two theatre.s, since he is only painter makes a sketch, and if that is 
capable of doing the work of two or three approved he proceeds to construct of 
men and mtt of a round dozen—does some of cardboard a complete model, on a scale, 
his painting at Drury Lane; and, as he say, of half an inch to the foot. It is here 
is one of those who can dt) two things at that the resourcefulness and inventivene.ss 
tince, friends who call upon him here seldom of the scene - painter are able to make 
find him too busy to have a chat. themselves felt. The model shows every- 

Bcforc passing f)n to describe how* .scene- thing, down to the smallest detail — not 
painting is done, 1 should mention the rather only the landscape, but door and windows, 
curious circumstance that our ingenious those w'hich have to open in the actual 
neighbours across the C'hannel still paint scene being made “ practicable ” in the 
on the floor. That they produce good model. “ Wings ” and “ top-cloths ” are also 
results, at whatever inconvenience to shown, and even the pulley and ropes which 
them.selves, may, to use one of their own wall be used in the adjustment of the 
idiom.s, go without saying, for so artistic scene are indicated. This part of the work, 
and theatre-loving a nation as the French as may be supposed, calls for abundant 





THE ART AND “MYSTERY” OF SCENE-PAINTING. 


303 



PMetv ; CasuU 6* C<^» ttd. 


SHIKI'ING THE SCENES. 


and late to {jet the work finished by the 
stipulated time. 

The model, when at last it is completed, 
is .submitted to the manager’s considera¬ 
tion. It may be that he or the author 
desires some alteration, generally an in¬ 
considerable one. When the modification 
has been made, the model is handed over 
to the ma.stcr carpenter, who constructs 
the framework which is to receive the 
canvas. Having been affixed tf) the frame, 
the canvas is prepared by the painter’s 
labourers, who.sc business also it is to mix 
the colours. The.se are ground in water, 
by means of such a machine as is figured 
in one of our illustrations. Now the 
artist draws the design in chalk or diiar- 
c<jal, and then the colours are filled in, 
al\va) s, as 1 have said, with due regard 
to the artificial conditions under which 
the picture has to be \'iewcd, certain 
colours, therefore, which appear \ery 
differently in artificial light as compared 
with natural light, being' avoided al¬ 
together, or modified, as the ca.se may 
be. 


jiatience, but its importance is manifest, 
and no scene-painter begrudges the time he 
has to spend upon his model, even when 
he knows that he will have to toil earlv 


That scene-painting, like mo.st other 
modes of earning one’s daily bread, is not 
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without drawbacks, I am not prepared to 
assert. Strange indeed would it be if this were 
not so. The work, as tlic reader will know 
for himself, has a plentiful lack of regularit>', 
and while both master painters and assistants 
often have to toil under hea\y pressure to 
get their scenes ready b)' the eventful night, 
• the assistants, at any rate, sometimes have 
periods of enforced leisure. 1 he attractions 
of the vocation, however, to those to whom 


the work itself is congenial, far outweigh 
this disadvantage. If the practitioner of the 
art is clever and resourceful, if he can 
not <mly wield the brush swiftly and 
deftly, but is also facile in inventing a 
.scene from the manager’s brief hints, which 
is a much rarer gift, he in no long time 
may rise to distinction, besides being liberally 
rewarded in a pecuniary sense f<jr his industry 


and skill. 


W. WllEKLER. 
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EVERYDAY LIFE IN THE ARMY. 


A L'l'HOUGH our forcijrn neiglibour.s are 
L V never tired of .sneering at the alleged 
mercenary basis of the Hriti.sJi military 
system, there can be no doubt as t(j the 
latter—that is, the voluntary .system—being 
a higher flevelopment than that of compul- 
■sory service. It would, of cour.se, be too 
much to s.'iy that the great inajf)rity of men 
enlist out of purely patriotic motives ; 
nevertheless, the very fact of their enlist¬ 
ing of their own free will confers upon the 
Rritish Army a quality of spirit and tone 
which arc of incalculable value. Concern¬ 
ing the advantage.s—not reali.sed as widely 
as they should be —which the Army now 
offers as a means of empIo3'incnt we 
shall speak farther on ; meanwhile, to com¬ 
mence the description of everyday life in 
the Army, let it be at once stated that the 
training of men by short service and pas.s- 
ing them into the Reserve is the vital 
principle of the .sy.stem. 

The mass of men—that is, those for the 
Line, Cavalry and Infantry, and the Royal 
Artillery—enter the Army for seven years 
with the colours and five in the Reserve ; or 
eight years with the colours and four in the 
Reserve, if the period of Army .service e.vpires 
39 


while the man is abroad. The J'cxjt Guards 
and the'Royal Engineers have the option of 
the foregoing, or of three years’ Army and 
nine years’ Re.scrve .service and an additional 
year of .service abroad. All reemits for the 
Army Service C'orps enter for three years’ 
Army and nine years’ Reserve .service. In 
time of war or great emergent)’, however, 
all .soldiers can be detained for twelve 
month.s be)-ond their cngiigement. The 
Army Rcscr\c is that force to which men 
are transferred on the ex[)iration of their 
period of service with the colours. ]\Ien 
.serving at home may, should the e.Kigcncies 
of the ser\ice permit, be allowed to pass 
into the Reserve after five )cars’ .service. 
On the other hand, re-engagement for further 
.service with the colours is encouraged. All 
soldiers .serving w’ith the colours who are 
medically fit mat’ re-engage to complete 
twcnt\'-one years’ service : Warrant officers 
and sergeants after nine years’ service, 
subject to the approval of the .Secretary of 
State for War; corporals, bombardiers, 
bandsmen, and artificers, after nine years 
also, by ])ermission of the commanding 
officer; and all other soUliers of good 
character after eleven years’ .service. 
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A recruit is enlisted for any regiment The clothing, which means uniform, is 
of cavalry or infantry for which the recruiter issued in sizes from the Pimlico establLsh- 
to whom he offers himself is authorised to ment, and the recruit is fitted by the 
raise- men ; or he may enlist f<ir general sergeant master tailor, and subsccjuently 
service in the cavalry or infantry, in which paraded before the commanding officer, to 
case he is appointed to a regiihent, but receive the latter’s approval. The necessaries 
is liable to be transferred within three compri.se shirts, socks, bru.shes, comb, razor, 
months of the date of his attestaticjii to knife, fork, spoon, button brass, and tooth 
any corps of tile .same arm <jf the service, brush (the last named only recently added), 
The requirements as to age and height are which the recruit receives free on joining, 
varied from time to time, and may be under the name of a “free kit,” and which 
obtained at any recruiting station. he has to keep up at his own e.vpen.sc. 

All manner of classes are represented by The term equipment applies to the articles 
the recruits, whose rea.son.s for enlisting are such as arms, valises, belts, ammunition 



multifarious, although, broadly speaking, the 


matter is regulated by the state of the pouches, etc., which are issued by the 

labour market. By the Army Act of i88i. Ordnance Store Department to the com- 

the recruit no longer receives the “ King’s manding officer of the unit, according to its 

Shilling.” which formerly obliged him to establishment. 'I'he .soldier, if transferred to 

appear before a magistrate and take the another unit, docs not take his equipment 

oath, or pay a fine of ;^i. Now he is not with him, unless it is specially transferred 

deemetl to be enlisted until he has volun- with him. 

tarily appeared before a magistrate, or (ither The idea of .sending the recruit to a depot 
authori.sed person, wiio puts to him a .series is that he may be gently broken in, .so to 

of authorised questions and sati.sfics him.self speak. The depot officers and non-com- 

that the man is not under the influence of mi.ssioned officers, who give him his first 

liquor; while the reertnt’s first ortleal takes instruction, arc carefully selected, and he 

place before the doctor, who has him associates with old soldiers of good char- 

stripped, weighed, mca.surcd, tested in eyes acter, who will put him up to things, and 

and ears, and put through many moti(jn.s. show him how to clean, fit, and arrange 

Having passed the doctor, the recruit is his arms, accoutrements, and kit. The 

sent, wherever po.s.sible, to the depot of his infantry recruit joins the regimental depftt, 

unit, where provision is made for his pre- where . he remains, as a rule, about 

liminary instruction, and where he receives three months, undergoing the recruit’s 

his clothing, nccc.ssarie.s, and equipment, courses of drill and musketry instruction. 
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At the expiration 
of the depot term 
recruits are des¬ 
patched in drafts 
to a battalion of 
their rej^iment 
serving at home. 

In the case of the 
cavalry, henvever, 
the recruit is sent 
straight to his 
regiment, unle.s.s 
it hap{)ens to be 
abroad, when he 
joins the cavalry 
depot at C'aftter- 
i)ury. The cavalry 
4*ecruit has to 
learn the use of the carbine, sword, or 
l.ince, and to practise on foot the different 
formations of cavalry, before taking his 
place in the mounted ranks. .Simultaneously 
with this drill he is performing stable work, 
learning fencing, and going through a 
gymnastic course. All this lasts fully two 
nioiiths, after which he is handed over to 
the riding master, to underg(j a course of 
l2Ci lessons, or thereabouts. The riding- 
.'chool course is, indeed, a most thf^rough 
one. For .some forty les.sons the young 
roldier has to ride without stirrups, for in 
no other manner can the strength below 
the waist and the balance and grip be 


acquired; then follows jiractice in riding 
without reins at a trot or canter, his arms 
folded, and leaping; while the last part of 
his training is devoted t*> teaching him 
how to use his weapons in the .saddle. Dis¬ 
missed riding school, the young cavalryman 
has only to pass through the mu.skclrycour.se, 
and he has qualified as a trainerl soldier. 

In the Royal .Artillery the course of 
instruction has neces.sarily numerous peculiar 
features of its own. In this branch of the 
.service the soldier is either a gunner or 
a driver, and both must learn to march and 
undergo schooling and gymnastics, 'I'lic 
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driver must be instructed in riding, driving, 
fitting anfl care of harness, and the care 
and grooming of horses. The gunner of 
each branch—Horse, Field, and Garrison 
Artillery—is taught to serve, lay, and fire 
his gun, and how to dismount, move, and 
mount it. The hor.se gunner is also taught 
to ride ; while the garri.son gunner has to 
be instructed in the* care of stores, maga¬ 
zines, and ammunition, and eventually to 
know all abf)Ut range- and position-finding 
instruments, combined with no mean acquain¬ 
tanceship with hydraulics, machinery, and 


bridges; field comjjanies, ready for any 
engineering work ; balloon .sections; rail- 
wa\’ companies, one of which is stationed 
at W'oolwich atid is employed on the 
arsenal railways, and antjther at Chatham, 
where it has charge of a Government line; 
fortress companies, who.se duties are confined 
to the construction, attack, and defence of • 
fortre.sscs; and submarine miners, fittircd more 
like sailors than soldiers, who .see hi the 
defence of our harbours and tidal estuarie.s. 

The Arm\’ Service Corps is composetl of 
clerks, artisans, drix ers, butchers, bakers, and 



electricity. In the Ro)’al Artillery, there¬ 
fore, men are classified as ist, end, or 3rd 
class, according ttj professional knowledge; 
and certain appointments can only be held 
by first-class gunners. 

All men who enlist for dismounted units 
of the Royal Engineers must have a s()ecified 
trade. The scientific corps, as it is correctly 
termed, comprises various branches which, 
from their names alone, .signify the posses- 
.sion of considerable technical skill. There 
arc bridging battalions; telegraph Cfxrn- 
panics, provided with portable telegraph 
and telephone material ; field depfits, com¬ 
prising a field park with apparatus for 
printing, photography, etc., and a mounted 
detachment, supplied with tools and explo¬ 
sives for destroying railways, roads, and 


shoeing smiths; the Army Medical Corps 
is a trained body of men who.se duties as 
hospital orderlies and Ixjarers need not lx; 
dilated upon, aiifl the corps of Ordnance 
artificers provides qualified artificers for 
the repair and maintenance of the material 
belonging to the Garri.son Artillery siege 
train, etc. To join the last named men 
must be f'f good character, competent fitters 
with some knowledge of mechanical rlrawing, 
and .serve on probation for a year. 

The everyday life of a soldier may be 
.said to commence at 6 a.m., and terminate 
at 10 p.m. with “ Lights out.” His actual 
working hours, however—guards and fatigues 
c.xcepted -may be approximately given as 
fr<;m 6 a.m. to 3 p.m. The reveille .sound¬ 
ing is the signal for the troops to rise and 
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to clean and arrange their barrack rooms 
or tents under the siii)erinlendence of 
the noti-comjiiissioncd olTficcrs; and later 
on, usually about 10 a.m., the barrack rooms 
or lines arc ins])ected by the companj' 
officers. In the summer months there is an 
adjutant’s parade before breakfast, while 
between breakfast and the Cfjmmanding 
officer’s parade, which is the c\cnt of the 
day, the function known as orderh’ room is 
held. At orderly room soldiers guilty of 
offences are brought up before the “ C.O.," 
who investigates their cases, and puni.shcs 
or admonishes as the case may be. After 
the *' C.O.’s ” parade comes the dinner-hour, 
and after flinner another short ])arade, 
usually conducted by the sergeant-major, 
and attended f»nly by the )’oung soldiers. 
The foregoing rctnarks apply more especially 
to the infantry. In the cavalry and iKjrsc 
artillery riding school or cxerci.se takes the 
place of the early morning parade, while 
with all mounted units there is a routine of 
stable duties on return of horses from work. 
Of course, the duties vary somewhat oti 
different day.s of the week, and the routine 
i.s posted up in the barrack rcwims, detailing 
the succession of parades and duties for 
each day of the week. Between March ist 
and October 31st, known as the drill season, 


one company in each infantry battalion at 
home is .struck off" all duties for the purpose 
of a course of instruction under its own 
officers, known as field training. 'I'he 
course (jf instruction lasts about four wco^cs, 
and comprises fire discipline, advance and 
rear guards, reconnoitring and outpost 
duties, and working i)artic.s. h’.ach scpiadron 
of cavalry, every company of (larrison 
Artillery, all batteries of Horse and h'ield 
Artillery, and all companies of ICngineers 
are struck off all duty for a similar period 
for the ])uri)ose of going through an annual 
course of instruction, according to the 
-syllabus promulgated in regimental orders. 
'I'hen again every unit of cavalry, infantry, 
Garri.son Artiller\', and Royal Engineers has 
to be excrci.sed through a course of 
mu.skctry and field-firing, the latter being 
made as interesting and rcali.stic as possible. 
Great importance is attached to gymnastic 
instruction, both for the forming of recruits 
and fi)r hardening and strengthening the 
trained soldier, so as to enable the latter 
to cover 1,000 yards at a rapid pace, and 
find himself in good wind and able to 
use his bayonet efficiently. The gymnastic 
instruction of trained soldiers, however, is 
carried on so as to interfere as little as 
possible with their ordinary duties. Every 
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infantry battalion must have six, and every 
cavalry refjiment twelve, qualified slfjnallers, 
under an officer instructor; while special 
subjects taufjht cavalry soldiers are anatomy, 
rcc(Minaissance, and sketching. Lastly, where 
both infantry and cavalry arc concernerl mcn- 
tioji must be made of the special instruction 
imparted to the machine-gun detachment, 
and where the infantry alone arc c<jncerncd 
t)f the practice in progressive route marching 
during the winter. 

It is not realised what a good lime 
.soldiers generally have. What with his pay, 
rations, lodging, and clothing, the young 
.soldier on joining receives the eijuivalent of 
tjs. a week.* He gets three meals a day, 
\i/.. breakfast, consisting of a large bowl of 
4 ca or coffee, part of his day’s bread ration, 
with some one of the reli.shcs obtainable 
from the regimental canteen at low prices; 
djnner, which takes place in the middle 
of the day, for which he is allowed lb. 
of meat and i lb. of bread, together \rilh 
\egetable.s and groceries fnan the canteen ; 
and tea. which is a repetition of breakfast 
mon; or less. 

The regimental canteen is run on (ioth- 
eiiburg principles, meaning that the profit 
derived from the sale of pure liquor, 
groceries, vegetables, tobacco, etc., is applied 
to the advantage of the men. The can¬ 
teen .surplus, in fact, provides the funds for 
the Regimental Institute, which comprises 
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recreation rooms, comfortably fitted and 
supplied with papers and a lending library. 
The Regimental In.stitute, however, must 
not be confounded with the semi-philan¬ 
thropic clubs, known as Soldiers’ Institutes, 
which exist in all large garrison towns. 
Plent)' of innocent, mirthful recreation is 
at the .soldier’s disposal after working 
hours. Ivvery facility is given him to in¬ 
dulge in fo<)tball, cricket, boxing, and 
gymnastics; while indoors he is encf)uraged 
to hold amateur concerts and dramatic 
performances. After twenty-one jears’ ser¬ 
vice the .soldier gets a pension as follows: 
Privates, gunners, etc., 8d. to is. 6d. per 
diem; non - commi.ssioned officers, from 
IS. 3(1. to 3s. 6d. per diem; and warrant 
officers, from 3 .S. to 5s. per diem, liuifc the 
soldier may rise to the rank of quarter¬ 
master or riding-master, whose pay is from 
ps. to lbs. 6(1. per diem, with a pcn.si(jn 
of from Ss. per diem to £200 ])er annum. 
Lastly, at the clo.se of his military life, 
tl.c (jovernment rnakes every effort to find 
him suitable employment, a qCiota of situa¬ 
tions being reserved for old .soldiers in the 
pivstal .service. Royal Arsenals, and Clothing 
and Ordn.'iice Dcjiartments ; while there is 
the Corps of Commi.ssionaires, and, failing 
any of the fjn'going, the National Ass(jcia- 
tion for the Iviniiloyment of Reserve and 
Dischaigcd .Soldiers will .see that he does 
not go berthless. 

H. (L AufllKlc 
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THE PREPARATION OF TEA AND COFFEE. 


T he tea plant, a tree allictl to the 
camellia, grows wild in Assam, and 
there is a legend that it was carrier! 
to China by an Indian traveller in the 
sixth century n.C. He this as it may, 
tea was a national beverage among the 
Chinese in the early centuries of this era, 
when mead was the national drink of the 
Western world, and there was a Celestial 
tax upon tea as far 


been traced to the year 1658, when it was to 
be had “at the Sultaness Mead, a cophee-housc 
in Sweetings Rents, by the Royal Exchange.” 
In 1678 the Honourable East India Company 
glutted the market for years by importing 
1,713 lb. in one season. In the first year of 
the nineteenth century the consumption of 
tea in the United Kingdom was 23,730,150 
lb.; in the first year of the twentieth the 
import reached the tremendous* total of 
298,900,200 Ib., of the value of j^io,686,9io, 
and the duty jjaid upon that proportion of 
it which went into home consumption was 
^,769.762. 

These figures serve to show the supreme 
importance of the tea leaf among the indus¬ 
tries of Britain. It is the most valuable leaf 


in the world, and it is estimated that it 
furnishes a beverage to one-half of the 
human race. Its manufacture provides 
employment for larga numbers of people in 
Greater Britain, for of the total imjwrt 
already mentioned nine-tenths are grown 
and manufactured in India and (.’eylon. 
The work that remains to be done in this 
country is comfjaratively small, and is limited 
almost wholly to the task of 
preparing the leafan an attractive 
form for the retail buyer. Vet 
the highest resources of m<idern 
engineering science arc brouglit 
into play, and in this, as in most 
indu.strics, the division of labour 
has been raised to a fine art.* 
When tea is landed in the 
[)ort of London it is conveyed 
tt) a. bonded warehouse, and the 
first operation consists in “ bulk¬ 
ing." 'This, as the photfigraph 
shows, is performed by emp^’ing 
the contents of a particular -sort 
upon the warehouse fliKW, where 
the heap is turned over by 
stalwart labourers with the aid 
of a .shovel. The advantage of 
this is that a more uniform 
mi.xture «3f the leaf is secured, 
and its exposure to the air after 
a long imprisonment in the hold is some¬ 
times .said to improve its appearance. The 
leaf is now repacked by human labour, and 
the weight inscribed upon the chest. A chest 
is set aside for sampling, and the buying 
houses .send down their clerks to the docks 
with sampling orders, the tea .supplied to 
them being given in exchange for an equal 
weight of tea. The.se samples are carefully 
tested for “ body," colour, fragrance, and other 
qualities by expert tea tasters, who asse.s.s 
the value of each according to their own 
judgment. At regular intervals a .sale by 
auction is announced to be held in Mincing 
Lane, to who.se sale rooms the buyers resort, 
with their catalogues marked with the mystic 
iii'ns which record the results of their tasting 


back as 793. 1 he 

oldest news[)apcr ad- 
vei^isemcnt of tea has 
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Ihc tea being bought, it is delixercd as 
toquircd against payment of the duty, and 
is removed to the factory to be blend<’d and 
packed. 

A typical leaf twig bears about seven 
leaves, varying in length from a fraction of 
.111 inch to four inches. Each leaf has its 
oan namf', the terms commonly used being 
ilou^iiy pekoe, orange pekoe, pekoe, pekoe 
souchong, souchong, and congou. If the 
seventh and largest leaf were plucked, as it 
sometimes is in the case of China teas, it 
would be called bohea. In practice, however, 


to the eye When, therefore, an ordef Is 
received for a particular customer, a formula 
is prepared, with the aid of the tasting 
samples, ,md its coniisonent parts, which 
read upon the slip like a doctor’s prescrip¬ 
tion, arc taken out of stock and passed into 
the sifter. This is an ingenious contrivance » 
whose most curious feature is a battery of 
magnets, which sci/.e the nails, fragments of 
hoop iron, and other pieces of metal that 
have found their w.iy into the chest through 
the carelessness of coolies on the plantations 
or of packers in the dock w archouses. With 
the aid of a 2 hp. mill a deft factory girl 
can manipulate twenty chests, or a ton of 
tea, every hour. 

From this machine the tea is convdyed 
into a rotary blender, wherein it is rotated 
at a slow s()eed, and in the course of ten 
minutes the blending has been performed 
so thoroughly that if put up into ounce 
packets each packet will contain a due 
proportion of each constituent. At this 
stage a pound sample is drsCwTi for the 
purpose of t.istmg, and if the result should 
not reach the expccUition of the exiiert other 
sorts are added and the whole reblended, 
until a perfect tea is produced. For delivery 
in bulk the mixture is now passed through 
a funnel and repacked in the original chests, 
sometimes pressed down by hand labour. 
A recent device, however, enables the tea 


the leaves are not plucked separately, but 
are grouped together for the purpose of 
•drying, and are then passed through a series 
■of sieves, which classify them once more 
according to sixe. Each grocer has his own 
peculiarities, according to the tastes of 
his customers, and long experience is 
required for the task of producing 
blends to suit the 
pocket and the palate 
■of difiereat classes of 
the conamunity. The 
larger leaves, more- 
over, have to be 
passed through a 
•cutting mill, in order 
to be reduced to a 
size that will mix 
veil witii the smaller 
sorts, and produce an 
agreeable impression wsiojiuto i 

40 


WSlOIliNO "Wafi tiBA AKD IKSCR|AncO TH8 tTBlOW, 





CUTTING AND MIXING MACHINE AT. MESSRS. TRAVKR’S WHAKK, BANKSIDE, S.E. 



KU.UNG, WEIGHING, AND PACKING TEA AT MESSRS. TRAVEK’S WHABK. 

{Phot0i: Catsili A* 







THE PREPARATION OF TEA AND COFFEE. 


3iS‘* 


to fall in a steady stream into the chest, 
^vhich is placed upon a vibrating table that 
automatically shakes each layer flat, and 
enables the chest to be filled to its utmost 
capacity without beiiiff touched by the hand 
at any point of the operation of blending. 

It is, however, the development of the 
packet trade which has increased the demand 
for labour in the tea industry in an enormous 
degree. An ingenious machine seizes a 
square of paper, pastes the edge, twists it 
into shape, and turns out the “ bag ” ready 
for filling. In its highest form the apparatus 
for \\cighing is actuated by electricity, and 
at the instanji when the slow stream of tea 
reaches the e.vact weight a contact is formed 
whicli overturns the contents <jf the .scale into 
rtie bag held ready to recei\e it, a process 
which enables the weight 
to be gaugefl to a fraction 
oii a grain. The girl 
attendant passes the bag 
to a colleague, who inserts 
it intfj a .square hole in 
the table, upon which a 
heavy weight is dropped 
by a le\'er. The ends of 
the* packet are deftly 
turned dcjwm, a button is 
pressed, and the packet 
emerges from the hole 
ready for the labeller. 

The weighing and finish¬ 
ing of a quarter-pound 
packet is performed in this way at the rate 
of 720 per hour. 

It w'ill thus be seen that there are no 
secrets in the manipulation of tea. Perfumed 
teas have never been popular in this countr)', 
and the artificial admi.xture of stimulative 
substances, such as kola nut, is of no com¬ 
mercial interest Herb teas, which are 
infusitjns of varjous plants such as the 
{landclion, are confined to rural kitchens, 
and m) popular tea extract has been 
devi.sed, although compressed cakes have 
tlieir value for tropical travel. The last 
annual statistics record an import of 
worth of tea for the manufacture of theine, 
the bitter principle which gives its stimulating 
effect to the tea infusion ; and this substance, 
which is a white crystal, has its uses for 
certain medical prescriptions. But it mil be 


many a long day before mankind \vill be 
W'illing to abandon the direct U-se of the leaf 
in favour of a powder bought in the chemist’s 
shop. 

One form of the industry, which devoted 
itself to the preparation of spurious teas, is 
happily being driven out of the country by 
the operation of the Sale of p'oed and Drugs 
Act of 1875. Laws against the adulteration 
of tea were passed as e:irly as the beginning 
of the Hanoverian d\’nasty, yet in the year 
1843 there were no fewer than eight factories 
in London where exhausted leaves, obtained 


from hotels and coffee hou.ses, were redried, 
faced with blacklead, and sold as genuine 
tea. The Chinese have attempted, from time 
to time, to palm off large .shipments of 
exhauste<l leaves, which have been shipped 
to England and have gone-into con.sumption. 
It is therefore a gratifying fact that during 
a recent jear, out of nearly six hundred 
.samples of tea .analysed by the Local Govern¬ 
ment Boartl, onlj' two .showed traces of 
adulteration, and the public mind may be 
reassured as to the purit}' (.)f the tea which 
is now offered for s.'ilc. 

Theine, the active principle of tea, is an 
alkaloid which when cxtracterl from .coffee 
is known as caffeine. Although coffee leave,s 
are infused for the purpo.se in Sumatra, the 
result is not very agreeable to the palate, 
and the stimulus derived from coffee is 
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obtained by an infusion of the berry. The 
coffee plant is a bush indigenous to Abyssinia, 
where its properties may have been known 
in very early times. But it was the Mahome¬ 
tans who first brought coffee drinking into 
general use, and it was imported into 
Kngland a few \ ears before the introduction 
of tea, the first public coffee house having 
been established in St. Michael’s Alley, Corn- 
hill, in 1652, by the (ireek valet of 
a rurkey merchant. The drinking 
(jf coffee spreafl with inarvellcjiis 
rapidity, and, by way of comparis(jn 
with the figures already cited in 
the case of lea, it may be added 
that the ciuantity consumed in the 
Unj^ed Kingdom in the year iSoi 
was about 1,000,000 lb., whereas 
the total import in the first }ear 
of the following century was up¬ 
wards of 109,000,000 lb., valued at 
^3,294,871, the amount of duty 
paid upon the (juantity pa.sscd for 
lu)me consumjition being 189,783. 

Of the total import, h(jwcv’er, only 
a fourth part was grown in Greater 
Britain. 

The coffee fruit re.seinbles a cherry in 
appearance, and within the yellowish pulp 
there are two .seeds, enclosed in a tougli 
membrane called the parchment. I’he pulp¬ 
ing of the fruit is usually performed upon 
the plantation, and a large quantity of the 
berry is imported in a form from which the 
parchment has been already removed. It is 
found, however, that the value of the coffee 
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is increa.sed by bringing it into the mafleet 
with the protective parchment envelope, and 
the first operation, which, as with tea, is 
carried out in the bomled warehou.se, consists 
in the removal of the parchment. This is 
known as husking, and the machine em¬ 
ployed nips the horny substance of the skin 
and drags it away, exposing the two seeds 
tti a blast of air wliich carries off the lighter 
husk, as wheat i.'i- winnowed from its chaff. 



u.sed as a manure, 
and it is upon the 
cleaned or husked 
berry that the duty i-s 
assessed. 

The next operation 
con.sists in bulking 
the berry and throw¬ 
ing it into a hopper, 
where it is sifted into 
bags, and the better 
sorts are laboriously 
picked over by girls, 
w'ho are shown at 
work in one of our 
illustnations. 
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These sit at tables whereon a closed box 
with a tiny trapdoor permits a stream of 
berries to ooze out, at a rate which enables 
each to be passed under inspection, liy this 
means inferior berries, fragments of stalk, 
and the like arc picked (jut by hand. The 
term “berry” is applied to tho.se seeds in 
which the two parts arc j<n'ned together into 
one round .seed, like a pe[)percorn ; the more 
usual form is known as the “ bean.” 

In this state coffee beans may be stored 
for years w'ithout injury to their qualities; 
indeed, fur several years the essential principles 
of the coffee are improved by keeping, 


by each grocer, or even by each house¬ 
holder. But there is a great advantage in 
the regularity and uniformity of torrefaction 
which the experienced o\’ersecr of a steam 
roasting machine is able to furnish, and the 
bulk of “ h'rench ” coffee sold in lingland 
is manipulated in the following way. Sugar 
is added to the coffee during the process of 
roasting, with the result that the berry is 
coated with a glistening film of black, mixed 
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although there is a loss of weight. P'or this 
reason it is customary to pass the beans as 
rapidly as po.ssible into consumption, and 
the destination of the bags or casks after 
being clcjired from the Custom House is 
the roasting factory'. 

The process of roasting introduces an 
element of skill and judgment such as is 
not demanded at any stage in the [Reparation 
of tea. The object of roasting is to liberate 
certain gaseous elements, and to develop the 
aromatic virtues contained in the essential 
oil, besides bringing the active alkaloid 
principle into a form suitable for easy 
infusion. French coffee, which is a more 
or less cunning mixture of coffee with a 
large proportion of chicory, is, in France, 
usually roasted by hand over the open fire 


with chicory, ground, and forthwith 
packed in tins; it is then readj' for the 
grocer. 

'I'he older roasting af^paratus, which is still 
to be preferred for the finest results, consists 
of a malleable iron cylinder revolving over 
a coke fire, and with wire gauze ends through 
which the liberated gases escafje. The beans 
are poured into the interior of the cylinder, 
and bj' an ingenious arrangement of eccentric 
bearings the coffee is thrown about from side 
to side of the cylinder, in order to secure 
a thorough roasting of the whole. The i-esult 
is that the bean loses in weight and increases 
in bulk, and the fnigments of the epidermis 
remaining upon the surface of the bean are 
burnt off, leaving it smooth and clean and 
brown. Too great haste in the roasting, or 
a few degree.s of heat too much, will char the 
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bean and spoil its flavour, so that the task 
of watching the roast for the slightest hint 
of excess of heat is an anxious one. The 
roaster, who is a well-paid operative, is 
able to follow the progress of the torrcfaction 
by means of a sampling scoop which pene¬ 
trates into the interior of the cylinder, and 
may be withdrawn from moment to moment 
without hindering the revolution of the 
machine. The temperature develofied is 
about 250“ C., and the roast is completed in 
a quarter of an hejur. Each roast deals with 
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about i}2 cwt., so that a roaster is able to 
turn out 4 or 5 cwt. per hour. 

A quicker method adopts a gas flame, 
whose combustion is perfected by an air 
blast on the principle of the Bunsen burner. 
The beans rotate in the open c)'linder, and 
as they reach the upper surface of it they 
fall through the flame, but it is claiftied th.'it 
the fall is so rapid that the\' are in no 
danger of scorching. The advantage of this 
quick roasting prt)cess is that it deals with 
double the quantitj’ in the same space of 
time, and it is employed for the cheaper 
descriptions of coffee. 

By whatever means the roasting lias been 
perfwmed, the. next ofieration is that of 


cooling. For this purpo.se the beans are 
overturned into a tray with a woven wire 
bottom, through which air is forced, either 
by means of a rotary fan or by a direct blast 
The cooling occupies a few minutes, and the 
beans are then ready to be packed without 
delay for distribution to the retail grocer. 

The ojieration of grii^ling needs no detailed 
comment. It is performed by boys or girls 
as the case may be, and it is at this stage 
that the blend is made, because each sort of 
coffee requires its own speed and temperature 
in the roasting, so that it cannot be properly 
treated when mixed with another kind. 
Some .sorts of coffee are nota.self-drinking, 
and require an admixture of other growths 
to bring out their qualities in an agreeable 
form. But it is very usual for a grocer td 
make his own mixture, according to the 
tastes of his constituency. The photo¬ 
graphs illustrating the treatment of coflee 
have been specially taken for this article, 
by his courteous iiermi.ssion, at Mr. William 
Field’s steam coflee mills in Southwark. 

The adulteration of coffee exercised the 
wit of the l..egislature in the early years 
of (ieorge I., the substances most com¬ 
monly used being roasted peas And 
turnips. In 1820 chicory was first intro¬ 
duced into the country, and after manj' 
vicissitudes it is now recognised as a 
proper substance for admixture witli 
coffee, provided the label upon the package 
clearly states that chicory is present. The 
bulk of the chicory u.sed in England is 
imported from Belgium, although there is 
a large area under chicory cultivation 
in Yorkshire. With practically the same 
rate of duty, the amount realised by the 
revenue from the consumption of chicory in 
1901 was 56,052, or one-third of the coflee 
duty. Chicoiy is kiln-dried and passed 
through a machine which cuts it into dice; 
it is afterwards roasted and ground in the 
same way as coffee. It is found that 
stone mills are better than steel ones for 
grinding mixtures of coffee and chicory, 
becau.se the bruising of the coflee bean 
cau.sed by the stone develops an aroma 
which is ab-sorbed by the chicory grain.s, 
with the result that there is a greater uni¬ 
formity of taste and appearance when this 
process is employed. ^ HAKMEK. ^ 
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M ACFIINK industi^' has stimulated varia¬ 
tion in the carpet trade during the 
past ht'ilf-ccntury, and it would be rash 
to state a positive limit to the kinds of carpet 
produced in Great Britain. Only six distinct 
kinds of carpet, however, are largely pro¬ 
duced. These arc Brussels and Wilton, 


swifts, reeling off the thread, and the while 
the spools are filled. Linen warp and linen 
weft are now prepared, and the process is the 
same for all kinds of tufted, looped, and 
pile carpets. At this point difference begins. 
• For the sake of clearness we will first 


Axrninster, patent Axminster, Kidder¬ 
minster, tapestry, ami felted carpets. 

With the exception of the Kidder¬ 
minster and felted varieties, all carpets 
arc woven of wool and linen or jute. 
The jnode of preparing these materials 
for weaving is, up to a certain point, 
precisely the same for all. The wool 
is*-sorted, scoured, spun, and reeled into 
hanks. Similarly the linen or jute 
foundation of the carpet is spun into 
yarn and reeled on to large bobbins. 
After this the treatment of the wool for 
the different varieties of carpet is .so 
diverse that each process must be de- 
scrifccd separately. We can go further, 
however, in the general treatment of 
the jute. The bobbins are placed in 
high creels or frames, one on each side 
of a bare beam. From each of the 
bobbins a thread is letl round this beam, 
and then by a mechanical movement all 



the yarn is wound on to the beam. 


nKUSSKI.S CARl'ET : 


Next, this beam of yarn, or warp as it 
is called, goes into the dressing room. 
The warped beam is laid on the end 


I'EBFORATING THB CARDS FROM THE DESIGN PREPARATORV 
TO THE CARDS BEING LACED TOGEfTHER IN ROTATION FOR 
THE JACgUARD MACHINE (.MESSRS. RICHARD SMITH AND 
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of a long vat filled with boiling .stuff of a 
starchy nature, in which cylinders roll and 
chum. Through this vat the linen warp is 
led, and wound on to a beam at the other 
side. Again the warp is unwound, this time 
to pass through heated cylinders, and returns 
to the weaving beam grey and glossy. Part 
of the linen yarn is reserved for anotlier pur¬ 
pose. The dressed yarn is hanked, and then 
sent to the yarn-winding machines. Stretched 
round a wooden frame extended horizontally 
along the back of the long winding frame, the 
threads of the hanks are run through little 
eyelets and on to a long spool that twirls with 
the motion of the machine. Round go the 


describe one process at once, viz. the manu¬ 
facture of Brussels carpets. 

Carpet manufacturers make their own 
designs. The designing room is usually a 
well-lighted, spacious apartment, clo.sely re¬ 
sembling an art school, with easels and drawing 
desks disposed all over the room. Leading 
designers work out their ideas with the aid of 
models: one here is studying the graceful 
contour of an antique vase; another has in 
his left hand a bunch of fresh flowers, while 
with his right he tries to reproduce their 
beauty. Some are working with charcoal, 
others paint from a full palette. From the 
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THIS LOOM IS CAPABLE OF WBAMNG THfc FINEST AXMINSTFR CLOTH KNOWN AND OF PRODDCING DP TO FORTY 
YARDS PER DAV AND ANY NDMHPR OF COLOUR SHADES. 


chief designers the sketches arc taken to the 
copyists, who paint them on to pointed paper 
for the use of the colourists and weavers. 
This brings to view an irapiirtant limitation 
of the carpet-maker’s ait. He works with a 
thick thread, and no line of colour, no div ersity 
of shade, can be smaller than the square of the 
thickness of the worsted. 1 he pointed paper 
is ruled in squares equal in size to the thick¬ 
ness of the doubled thread 
While the designs have been prepared the 
wool has been undergoing treatment. From 
the stores on the ground floor the worsted 
yam, yellowish and oily, is taken to the 
scouring room and plunged through a series 
of baths ranged in long succession—first a bath 
of alkaline solution, next soapsuds, next 
clear cold water. Swished round and round 
by long forks, the wool is borne automatically 
from one bath to the other, then passed 
between two*heavy press rollers. ^Dried in 
steam-heated stoves, the yarn is prepared for 
the dyer, who has already mixed the dye in 
rtie troughs, ffe hangs the hanks on the 
churning frames in the troughs, and leaves 
them till the worsted is permeated with the 
colour. Again the yam is dried, and next it 
goes to the winders, whose machines are vety 
similar to those We saw winding the spools 
for the weavitrs’ shuttles. Wound on to 


spools, the yarn is stored in the colourists’ 
depai tment. Hither comes the colourist with 
the design in his hand, and he carefully selects 
the colours suited to the pattern from his stock 
of yarns 

The yarns selected arc sent to the frame¬ 
setting room Girls receive the spools, and 
lay them thicad by thread across long frames, 
stretching the yarns from cud to end of the 
frames Evety colour appearing in the 
Brussels car{)et must be represented by at 
least one thiead the full length of the warp, 
for the whole carpet is of one thickness, and 
it is the warp that gives it body The threads 
of the warp appearing on the surface were 
formerly selected by a draw-boy, taught to 
pull certain strings looped round each thread; 
but the Jacquard apparatus has superseded 
the draw-boy, and given to the operation an 
accuracy and facility very wonderful. By a 
special process the Jacquard cards are prepared 
for their function, being perforated in curious 
fashion. The frames arc laid behind the 
loom—two frames, four frames, or six frames, 
acairding to the size and weight of carpet to 
be woven. From above the loom depend 
many wires, and attached to them are loops 
whidh are passed round the threads on the 
frames. The cards are hung beside the upper 
ends <>f the wirm Linen warp, beam, and 
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shuttle are in their places. Away goes the 
loom. Driven by quick strokes from the 
handle, the shuttle flies to and fro, the 
linen warp parts .solidly to let the shuttle 
knot its threads; but only a few threads 
of the worsted lift. I'his is the act of 
the cards above. Only tho.se wires the ends 
of which enter a perforation in the card can 
act, for the others are held out of gear. 
ICveiy successive card selects the requisite 
threads (jf the warp and calls them to the 
surface. Betw'een linen and worsted warps 
long .steel wires are inserted, looping up the 
worsted brought to the surface. The shuttle 
gfjes forwcard^Ccirrying with it a wire to loop 
up the coming warp, and as it runs back 
again it withdraws a wire that has already 
Served. .So the weaving of the carpet goes on, 
the pattern growing with e\ery beat of the 
slay, every ilouble course of the binding 
.shuttle. When woven, the carpets are taken 
tf> the inspectors, the darners, and the 
finishers, thence t(j the warehouse or despatch 
department. 

I'he first KngH.sh town in which Brussels 


carpets were m&de was Wilton. It is said 
that the weavers there were taught by a 
Frenchman smuggled over the Channel in a 
cask by an Karl of Pembroke, who wi.shed 
to do his neighbours a good turn. Wilton 
weavers did not receive the Bru.s.sels carpet 
unintelligcntly. Without delay they sought 
to improve the fabric. One device the 
Wilton men invented has given birth to a 
new form of Brussels, which is now known 
•as the W'ilton carjMjt. The Brussels carpet 
surface is formed of tiny loops, and by the 
simple c.xpcdicnt of fixing a little cutting 
blade at one end of the looping wires, that as 
they are withdrawn cuts the loops and leave.s 
a fine velvet pile, the Wiltcni weavers made a 
carpet soft and beautiful. Wilton and Bru^.sels 
carpets arc similar in every other resi)ect. 

I'hough possesse<l f)f the Bru.s.sels and 
Wilton carpets, British buyers turned longing 
eyes on the carpets of the Orient. JCncoiiraged 
by the .‘Dociety «jf Arts, the A xminster weavers 
began the manufacture of Persian carpets, 
atid some time after Wilton, also took up 
the trade. Persian carpets are built sknvly 
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together, tuft by tuft of coloured w(kj 1 knotted 
over on to the linen warp, the thread of weft 
securing each line f)f tufts as completed. 
But the trade has never grown to any dimen¬ 
sions, because the market is limited for 
articles so costly, and the Axminstcr might 
» have been classed among the industrial pro- 
<lucts tt)o exceptional for notice had it not 
been the parent of one of the most extensive 
carpet industries in the world. This is the 
patent Axminstcr carpet manufacture. About 
1H38 a Paisley shaw'l manufacturer, named 
James Templeton, bethought him that the 
clicnille fringes he made for his shawls might 
very well serve tlie same purpose as the 
painfully tied tufts of the A.vminster carpel. 
In ♦'839 Templeton devised and patented a 
chenille loom that produced a continuous 
fringe of wool bound together by a linen 
edge, which when laid row on row perfectly 
rc.scmbled the Axminster fabric. Satisfied 
with his experiment, Mr. Templeton removed 
to (ilasgow and there founded a large factor)-. 

The weft of the patent Axminster carpet is 
chenille fringe which must first be w'oven. 
The process is very detailed and elaborate. 
From beginning to end of the long process 
the design of the carpet must be ke[)t in 
view. Having been .scoured and dyed, the 
yarns are formed into hanks and wound on 
to cops for use in the chenille weaver’s 
shuttle. As many as forty different shades 
of colour, in as many different shuttles, may 
be retjuired for one design. The chenille 
loom has a linen warp, but curiously heddled, 
so .as to leave a wide space betw-een each pair 
of Avari) threads. Instead of producing a 
cloth, the chenille weavers make a series 
of worsted .strips divided by linen bands. 
When taken off the loom the w-eb is sent 
to cutting machines that neatly h,alve each 
strip and form long cords of chenille fringe. 
Here, w'itli the colours in order ajipointed, is 
the weft of the car|)et. In the carpet-weaving 
shed the looms are of great size, some measur¬ 
ing thirty feet broad. On a linen w-arp the 
chenille cord is carefully laid, the shuttle is 
.sent to and fro, the powerful slay coming 
forward thud-thud. So, thread by thread, the 
great carpet is woven. 

Perhaps the most |)erfect invention for 
producing Axmin.ster carpets is the loom 
originally Resigned by George Crompton, 


Worcester, Mas.s., U.S.A., in 1881, and finally 
perfected, after a long series of experiments 
costing about ;£'icx),ooo, by the w-ell-known 
carpet-making firm of Messrs. Richard Smith 
and Sons, Kidderminster, in 1894. I'he 
Crompton Axmin.ster loom combines with¬ 
out difficulty as many shades of colour as 
the artistic designer may require, and pro¬ 
duces at the rate of forty yards per day. 

The finishing of these carpets is rather 
more elaborate than that required by the 
Brussels carpet. Pa.s.sed through a cylindrical 
cutting machine to clear aw-ay protruding 
threads, calendered, and carefully finished, 
these m<achine-madc reproductions of the 
Oriental carpets are then ready for the 
market. 

Kidderminster w-as a famous centre oY 
woollen broadcloth manufacture when carpet 
weaving was introduced into this country. 
The weavers of the town quickly picked up 
the new-craft, and about 1735 w-cre said to 
e.xcel as much in carpet weaving as the)- h.ad 
formerl)' done in the manufacture of broad¬ 
cloth. At first they wove only Brussels 
c.arpets; but later the Kidderminster genius 
brought forth a carpet which was at once 
cloth and c.arpet. Taking the hint of' the 
double w-arp from the Bnussels loom, the 
Kidderminster w-eavers devised a double web, 
and formed from it a thick all-wool carpet, 
patterned on both sides. Mr Thomas 
Morton, a Kilm.arnock manufacturer, arldal a 
warj) to the thickne.ss of the Kidderminster 
caqxit, aiKl this became known as Scotch 
three-ply Kidderminster. ” L.aler the name 
w-as shortened and applied to all carpets of 
the kind, giving thus a double and inter¬ 
changeable name to the article. 

Kidderminster carpets are formed by 
worsted warp and wool w-eft. Worsted, it 
must be understood, is a woollen yarn which 
has been tw-illed in the spinning, while wool 
weft is spun as evenly as possible, the fibres 
being wrought together so that the .serrated 
edges of the wool may interlock. I'hc 
w-orsted thread is smooth but firm ; the wool 
thread is rough and soft. Kiddermifister 
weavers had long known all the .secrets of 
woollen yarn manufacture, and the caqiet 
gave them a fresh mode of working it. Even 
if composed of the .same wool, the warp and 
weft yarn of the carpet must very early part 
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company. Scoured, sorted, opened out, 
lapped and carded, the warp and weft 
may run tojjethcr; but the carded slivcr.s of 
the worsted warp j^o into the combing 
machine, and the wool slivers are taken 
away to the drawing frames. 'I'lirough a 
.series of cylindric.il combeis the woolly 
•slivc destined for worsted warp is pas.scd, 
and then on to the lon|f series of spinninjj 
frames, drawers, slubbers, roving frames, 
and spinning mules, arriving in .shape 
of yarn hanks for the scourer and dyer. 
Passing through their hands the worsted and 
w«X)l weft suffer alike, and issue coloured 
according to design. The weft goes to the 
reelers to be wound straight on to the cops 
the weaver fills into his shuttle, while the 
warp must undergo another winding on to 
bobbins, and thence pass on to the warping 
flat, there to be wounil in serried nnvs, giving 
up the thread to a long beam. At the 
weaver’s loom weft and warp again meet to 
combine in one fabric. In this loom the ex¬ 
perience of the weaver who has woven both 
cloth and carpet is curiously blended. The 
double loom, the Jacquard apparatus directing 


the two-sided pattern, the tiered shuttle .“llays 
-—all suggest the weaving of .some mighty 
giant's clothes. The patterns of Kiddermin¬ 
ster and Scotch carpets are varied and artistic, 
the Jacquard apparatus giving the designer a.s 
much scoiie as he can reascmably desire. 

The tapestry carpet is rif Rritish origin, 
being invented by Mr. Richard Whytock, of 
Edinburgh, about the year 1S40. Many 
efforts had been made to produce a light 
kind of Ikussels carpet, but the results were 
unsatisfactor)', Most of the invent<rr.s who 
failed attempted modifications of the Brus.sels 
carpet loom, but Whytock boldly discarded 
the Brussels method. In Bru.s.sel.s carpets 
every colour in the pattern is represented 
by a thread running the whole length of 
the warp, the pattern being formed by the 
weaving. Mr. \Vhytock reversed the process, 
imprinted the pattern on the warp, allowing 
for the area taken up by looping up of the 
warp threads, and thus, with a single layer of 
wool on a linen foundation, made a light and 
artistic form of Brussels carpet. 

After the designing, the first important 
department in a tapestry carpet factory is the 
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printing. No dyeing takes place in this 
factorj’. Having been sorted and scoured, 
and spun into hanks, the \v t)ol is wouiul on to 
spools for the j'arn printer. Set together on a 
board below the huge circular printing drum, 
the yarn bobbins slowly and carefully give 
out iheir yarn to the drum, covering it over 
with white threads. Round the printing 
cylinder is a copper rim, all toothed and 
numbered, while the frame holding it has 
a eorrcsjwnding rini. 15 elow the drum lies 
the c(»lour bo.\, ;ind within it a broad-sided 
di.se revolves, at each revolution dipping 
itself through the colour. Colour box and 
disc are easily changeable. Suppose the 
colour is yelfovv and on the pattern yellow 
is numbered 50, the printer nicks the point 
*50 into the side catch and .sends round the 
drum. The little colour disc below is bu.sy 
running backward and forward across the 
(]rum, and when the machine stops yellow 
Ijars of colour mark the yarn wound on the 
drum, rhesc acts are rejjcated till thi. drum 
has been changed from white to a rainbow¬ 
like cylinder. Immersed in bran to fi.x the 


colour, washed with clear cold water, dried in 
steam-heated stoves, and wound on tt) .spools, 
the j’arn is m^de ready for the warp .setters. 
This is the critical act of the tapestry proces.s. 
At one end ()f the long .setting board is the 
bobbin frame, while at the other is the 
weaver’s Ijeam, and the yarn has to be trans¬ 
ferred from bobbins to beam. 

Carefully unwinding the yarn from the 
bobbin, the .setter lays them together, forming 
,thc warp into the [)attern. When .she has got 
all the threads properly placed the setter 
clamps that part firmly, draws it gentl)' on to 
the weaving beam, and then resumes the 
.setting pnjccss, thus making the warp of a 
large carpet. When the warp is ready it 
is taken tt) the weaving shed, and there joins 
the previous!)’ prepared linen warp and ^\'cft. 
Like the Hrus.sels carpet, the tajjeslry carpet 
surface is ft)rmed of little loops Here al.so 
we .see at the front of the loom the long steel 
wires thrust between the linen and worsted 
warps with the forward stroke of the .shuttle, 
the .shuttle in its backward flight withdraw¬ 
ing a wire from the loops already fixed. 

WlI.I,IA.\t S. MuUI’HY 
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A lmost the first thin;^ that strikes one 
when sliidyinf? the cab industry is the 
great proi^rtiun of masters to be 
found amongst its members. 'J'he joint- 
stock principle is not entirclj- absent. Con¬ 
sidering, however, the imjjortant place w hich 
it occupies generally in modern commercial 
life, it is noteworthy that the limitctl liability 
company is \ery far from being a common 
feature of the cab trade. In London the 


cab traffic. The London Police have a 
special staff at Scotland Yard for dealing 
with matters relating to the trade. .^Vn 
applicant for a driver’.'? licence is there sub¬ 
mitted to a searching examination in the 
tojxjgraphy of the metnjpolis. Seeing that 
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number of men licensed by the Police 
authorities to drive hackney carriages is 
practically fifteen thousand. Of this number 
it is computed that Ixitvveen two and three 
thousand own a single cab and drive it 
themselves. The greater portion of the 
cab trade, however, is in the hands of small 
owners, working from five to ten cabs and 
from seven to fifteen hor.se.s. A small 
number of Loiulon firms own over a hundred 
cabs ; but, unlike other trades, there is no sign 
whatever of the wealthy capitali.st absorbing 
his poorer coinjjctitor. 

In all the leading towns of Great Britain 
and of the Continent the I’olice are endowed 
with drastic powers for the regulation of the 


in London there are about thirty thousand 
streets, the examiner finds little difficulty 
in puzzling candidate.s. The ciuestions are, 
however, always restricted to the locality of 
places of some importance. 'I'hose who 
qualify reccise a badge, for which an annual 
fee of 5s. has to be paid to the Police, the 
j'early revenue from this source amounting to 
between three and four thousand pound.s. 
No hackney carriage is permitted to ply for 
hire on the streets of London until it has 
been certified as suitable for the purpose 
by the police inspector specially employed 
uix.)n this tluty. The standard for hackney 
carriages demands not only soundness of 
build and material, but likewise .some 
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approach to elegance. If the cab pa.sses the 
test, a plate is affixed by the Police, bearing 
number .surmounted by the Royal arms. A 
.sum o{ £2 a year is paid for this plate, and 
.a further 153. has to be di.sbursed for. wheel 
clut)-. As about eleven thousand hackney 
carriages are 
in constant 


use, it follows 
that the plate 
and wheel 
tax and the 
drivers’ li¬ 
cences drain 
about.^^3 5,000 
a \’ear out 01* 
the pockets 
the Lon¬ 
don trade. 

In the prov¬ 
inces merelv 
• 

a few shillings 
are paid for the i)late, while the wheel tax 
does not apply to Ireland at all. The Dublin 
and Belfast cab trade cscapcj therefc^re, al¬ 
together an impost which is paid with great 
reluctance by the English proprietors, their 
\it#v being that Parliament intended to 
exempt carriages kept for profit. 

From the figures just given it will be noticed 
that the number of cabs regularly plying for 
hire in the capital is much Icjwer than the 
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'J'KSTING CAB DkIVKKS, 

number of drivers. While there are fifteem 
thousand licensed drivers, there are onl)' 
.se\en thousand hansoms and four thf)u.sand 
four-wheelers. The e.xces.s of cabmen over 
vehicles is necessary because a fair pn^portion 
of men find r)thcr occupations at certain 
season.s. More*ner, the hard.ships of the life 
entail a high rate of sickness, so that there 
is a constant demand for substitutes. A 
number of owners hold licences though the)' 


1 
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(;a» washehs at work (the LO.vnox improved cab company’s depot). 
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very .seldom drive, f'inally, allowance has 
to be made for a percentage of drivers whose 
temperament docs not harmonise with un¬ 
remitting attentitm to dut}'. It would con¬ 
sequently be quite erroneous to infer that 
many willing hands must of necessity be idle 
all the year round. The trouble with cabmen 
• is not that work is difficult to get, but 
that it is often unremuncrative. The London 
cab service einjiloys almost twenty thousand 
horses, the hansom requiring at least two 
horses, while one is generally deemed suffi¬ 
cient for the more cumbrous four-wheeler. 
It is a striking fact, full of meaning for the 
economist, that the e.xtension of railways 
and the multiplication of omnibuses and 
trains has done little or no injury to the 
catftrade. The number of vehicles in London 
is not diminishing, and their quality is on 
the whole improving rather than deteriorat¬ 
ing, a state of things which bears but one 
interpretation. 

The largest proprietor of cabs in the 
United Kingdom is the London Improved 
Cab Company, which is a joint-stock concern 
giving employment to eight hundred men 


and more than a thousand horses. None of 
its rivals attempt business on so comprehen¬ 
sive a scale. At its premises in Pakenham 
Street it builds its owm vehicles and equips 
them down to the smallest detail. It makes 
its own harness and lamps, and shoes its 
own horses. Its really splendid stabje ac¬ 
commodation includes a hospital, which is 
attended by the comj^any’s own veterinary 
surgeon. Even the indiarubber tyres for the 
wheels and the brass mounting for the 
harness are made b>' the compan}’’.s w'ork- 
men. The London Improved Cab Company’s 
place being .so entirely .self-contained, it 
affords an excellent idea in miniature of the 
industrial importance of the* cab indu.stry 
and the numerous trades that derive some 
degree of .sustenance from it. The lay map 
has but a vague notion of the .serious part 
played by the coach-painter in the production 
of a hansom. W’hen the “body-maker” has 
completed the shell, layer after layer of paint 
is laid on until about twenty coats have been 
applied. Besides the highl\' skilled arti.sans 
emploj-ed in the trade, and the large number 
for whom it provides clerical occupation, 
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there arc in London between three and 
four thousand horsekecpers and yardmen 
dependent upon the cab owner, as well as 
some hundreds of men and women who make 
a livelihood as lamp-cleaners, 'fhe London 
Improved Cab Ojmpany and all the larj;c 
propwetors have their own granaries ; but the 
small owner is obliged to buy his .supply of 
corn from day to day from the corn chandler, 
who reaps a haiuLsome profit. Practically all 
the forage consumed by the London cab- 
horse is imported from Russia, which means 
an annual loss to agriculture of a consider¬ 
able sum. (luriously 
enough, though 
London is the head¬ 
quarters of the 
hansom as a street 
carriage, Wolver- 
haini)lon is the head- 
(]j.iarlers of the 
building indu.slr\'. 

Many of the best- 
appointed han.soms 
(»nc sees in the streets 
of llie metropolis, as 
well as in the prov- 
inc%:s, have been 
built there. Hut at 
the .same time it is 
necessary to add that 
almcvst all the leading 
cab propriet«)rs in 
London build vehicles 
for their private busi¬ 
ness, and that they 
can when necessary produce specimens of the 
very highest workmanshij). At first sight 
there is not much connection between the 
business of driving a hansom and that of a 
restaurateur. A large number c)f drivers, 
however, are engaged superintending the 
cabmen’s shelters which are found in all parts 
of London. These ix>sitions are given to 
men specially .sclecterl b}' the authorities 
of the Cabmen’s Shelter Fund. Light 
refreshments are provided, and the caterer 
appropriates all returns, merely pa> ing a 
small rental to the fund, in return for v\’hich 
the shelter is kept in repair and othervvi.se 
maintained in projjer vv'orking order. 

The value of a cab varies from £jo to £,<yi. 
The horse is worth on an average £lo. A 
4 ? 


set of harne.ss costs anything from £s to ;£'io. 
The sum invested in the London cab trade 
falls little .short of a million sterling. What 
the cabman hiin.sclf earn.s, and the consequent 
turnover in the trade, it is more difficult to 
determine, owing to the conditions under 
which the indu.stry is conducted. In London 
cabdrivers never receive a weekly wage. 
On the contrary, the proprietor farms out his 
stock to the driver, receiving in return an 
average rent of about twelve shillings a day 
for a hansom and a few shillings less for 
a four-wheeler, the precise sum fluctuating 


according to the .sca.son. . The driver puts 
the balance of his earnings in his own 
jjocket — that is when there is a balance. 
The Ixist returns are as a rule obtained 
in the West-End, especially in the height 
of the London season. The average cab¬ 
man professes to be well content if at 
the close of the day of fourteen or sixteen 
hours he has a surplus of 5s. or 6.s. for his 
private purse. In the provinces a totally 
different order of things prevails. There 
it is usual ff)r the proprietors to pay the 
driver a weekly wage, varying from 14.S. to 
£i a w'cek. The driver then hands over 
to his employer all receipts, taking care, 
however, to deduct for himself anything paid 
him over and above the legal fare. The 
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arrangement is not a satisfactory one, inas¬ 
much as tlicre is no check upon the empIo3’ee’s 
honest)', save the master’s general knowledge 
of the state of trade. The objecti<»ns to this 
.s)'stem could be o\ercome b)' the introduc¬ 
tion of the taxameter. This is an instrument 
in use in Berlin, Hamburg, Bremen, Basle, 
anil (jther Continental towns. It registers 
the distance traversed, and the amount 
to be paitl by the passenger. It al.so in¬ 
dicates the indebtedness of the driver to 
the master when the day’s work is fini.slicd. 
The conditions under which the trade is 
conducted in London render its u.se unnecc.s- 
.sary so far as the masters are concerned. It 
would, however, be a convenience to tlic 
public, thi.)ugh the drivers would probably 
view* its advent w'ith regret. 

There is no limit to the number of hacknc)- 
carriages that may be licensed in the metro- 
jxditan area. Jiul in Southampton, Black- 
jxDol, Scarborough, Preston, W'olvcrhampton, 
LcHids, and several other places the number is 
.strictly limiteil. 'I'he London cabman has 
long desired a change in this direction, in the 
hope of benefiting b\' the diminished com¬ 
petition. The landau as a hackney carriage 
is very i)o])ular in lulinburgh and (jla.sgow, 
and while the victoria is for hire in nearly all 
the English provincial ti>wn.s, in London it is 
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practically unknown. Some years ago the 
experiment was tried of placing them on 
the cab-ranks, but the share of patronage 
accorded them was so insignificant that they 
were very soon withdrawn. The “ outside 
car” is peculiar to Ireland. There i.s, h#w- 
ever, a world of difference between the 
well-appointed vehicle, with pneumatic tyres 
and platerl fittings, which may be hired at 
any of the principal cab-ranks in Dublin and 
the jaunting-car found in remote country 
districts. .At Irish seaside resorts, just as in 
similar places througliout the United King¬ 
dom, there are always landaus anil victorias 
on hire for the convenience of visitors. 

The railway stations in London, and in 
most of the leading provincial towns, are 
closed against the general body of cab- 
drivers. Waterloo is, however, excep¬ 
tional, for it is open to all comers on 
payment of an entrance fee of a penny. 
The men who attend the railway stations 
arc known a.s “ privileged drivers.” Rent 
varies from 2.s, to 3s. a week for admission 
to a station, the Great Central, Paddington, 
and the London, Brighton and .South C'oast 
being the most e.xpcnsive. Formerly a cab 
could only work at one .station ; but an 
interchangeable system now prevails, under 
which a vehicle which is housed at one 
station is free to all. 
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One of the most pleasing discoveries which 
the sijecial study of any trade reveals is the 
iiumbcr of niches it provides for huml)le 
hangers-on. It is impossible to state how 
many hundred men in the metn)polis, and 
how many thousands in the kingdom, li\ e by 
loitering round cab-ranks, theatres, churches, 
slvjps, museums, and, such places, ready to 
stand at a horse’s head should their ser\ ices 
be required. Their reward is a copper or two. 
A halfpenny one way or the other indicates 
whether the driver has been prospering or 
otherwise. /Kt most of the important cab- 
ranks there is generall}' tine man einjiloyed 
t(.) look after, the horses, while the drivers 
stretch their limbs or snatch a meal in the 
interval of waiting for a fare. Mats and nose¬ 
bags seem trifles to the ordinary hansom 
pa.sscnger; but their manufacture helps to fill 
many a homely larder. The making of no.se- 
Imgs is one of the arts often acquired by the 
blind. I hc work demands no great skill, and 
if the profit is small it nevertheless means a 
great deal to the poor creatures whose earning 


power is so heavily handicapped by affliction. 
A curious phase of the trade exists only in 
Bloomsbury. 'I'here the stables, having been 
originally constructed for the conxenience of 
private individuals, have living apartments 
overhead. These are frequently occupietl by 
families unconnected with the cab trade, and 
the hou.scw'ife occasionally receives a small 
rent for minding the cabmen’s tools.” This 
rent is hardly a fixed quantity, so much 
depends on the state of bu.sines.s. When the 
cabman is prospering he is no niggard. At 
one time omnibuses and trams were the 
nightmare of his life, and dark dax’s xxcre 
prcjphesied. Then electric railxvaj-s appeared 
on the scene to tr)- his nervc.s. 'I'he advent 
of the motor-car has, however, introduced a 
.serious cause for apprehension into the horizon 
of those interested in the hackney car indu.str)% 
It is for neither individuals nor combinations 
to check rex-olutions in modes of transit; but 
fexv xvill look forward xvith anything but regret 
to the day xx hen London .shall no more know 
its ” gondolas ” ami its “ gondohers.” 

P. F. WlLLI.tM Rv.\N. 
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WITH THE SALT WORKERS IN A CHESHIRE MINE. 


“ \ I’lXCll of salt” seems a trivial com- 
I L modity, yet common salt, composed 
of sodium and chlorine, is indispens¬ 
able ; and the u.sc of it has been res|)onsible 
for romance, superstition, and effort in many 
lands. Salt is mentioned in the Scriptures as 
an article of food and as a token of gowl 
faith. The Arab will .safejjuard foe if he has 
“eaten of his .salt”; the saying “true to 
his salt ” indicates that the Scix)y is loyal ; 
and the Turk, thoujjh keen at a barjjain, may 
be trusted if he has eaten bread and salt over 
a business transaction. 

•Salt is neccssarj' to the vitalitj' of vefjeta- 
tion, and to the existence of the animal 
kiny;dom: and Nature, fortunately, pfives an 
inexhaustible supply of it in rock .salt, earth 
salt, brine sprin^f, salt lake, sea, and desert, 
liritain, rich in mineral wealth, has a ^rcat 
store of salt, both in rock and brine, but 
('heshire and Worcestershire are the chie 
salt-producinjf area.s. Orijjinally * .sjilt was 
obtained entireh* from brine, and was of so 
much account that the Roman soldiery who 
invaded Knglanrl were partially paid their 
wages in salt, a custom that created the word 
solarium, familiar now to every indu.strious 
person in the shape of “salary.” 

The salt manufacturers have located works 
in and about Northwich, Middlewich, Wins- 


ford, Sandbach, and Droitwich ; but Xorth- 
wich is |)erhaps the most interesting centre of 
the salt industry. 'I'he perpetual piuni)ing 
of brine is followed by a slow but scarcely 
perilous .settling of the land. 'I'he k)undattl)ns 
of houses and shops give, and habiUitions and 
busine.ss places lurching forward or leaning 
backward or aside have rather a convivial 
lo(3k, as if the .saline in the atmosfdiere had 
induced a thirst that only inebriation could 
assuage. Northwich, notwithstanding, is a 
perfectly .safe [dace to live in. The buildings 
are lUit dangerous in their rollicking. 

There are extraordin.ary stories of strange 
occurrences, of narrow escapes, and of actual 
engulfment when ground and buildings have 
collapsed ; but the majority of these legends 
may appropriately be taken cum gram sails; 
loss of life is rare, either from subsidence 
or rock salt mining. The writer was, how¬ 
ever, shown a two-stalled stable standing all 
awry on sunken ground, and told that a horse 
haltered for the night in one stall had dis¬ 
appeared the next morning. The animal had 
not broken away, the ground had given 
beneath its feet; it had been swallowed up 
either in a brine pit nr an old shaft. 

Where the chief industry changes the 
contour of the ground a special style of 
architecture and special use of brick and 
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timber is necessar)'. The building is primarily 
a stnmg wooden framework, and the brick¬ 
work is filled in ; consequently, in case of sub¬ 
sidence, it is possible by means of a hydraulic 
jack to “ lift” the house or shop, to tilt it this 
wa>' or that, and make good the sunken 
groiuld beneath it, and, as it were, to place it 
steadily on its legs again. The damage to 
and the re[)air of buildings is covered by 
a fund at the disposal of the Salt Compensa¬ 
tion Board, the money being raist;d by a tax 
on the brine pit proprietors. The levy docs 
not exceed threepence per l,ooo gallons 
pumped, and inasmuch as i, 0 CX) gallons of 
brine j’ields ojie ton of salt, the compensation 
burden is not particularly heavy. 

rhe making of salt from brine is an old 
Industry at Northwich. The salt museum 
contains specimens of rock, common, table. 


The brine after pumping is run into 
reservoirs, from which it flows by gravitation 
into the evaporating pans. In the Witton- 
works at Northwich good quality coal slack 
is u.sed for firing the furnaces that range 
beneath the vast .salt pans. The wich house, 
or salt-making shed, is almost tropical with ^ 
heat, and thick with ascending steam and 
vapour; but through the haze you' can .see 
the pans, brine-filled, their amtents of .salt 
and water boiling and bubbling in a ferment, 
the salt gradually settling to the bottom 
of the pans in masses while as snow. The 
highest temperature and the least time in the 
pan produces the smallest grained or’ the 
finest salt, and the lesser heat and the longest 
period in the pan gives the largest grained 
or the coarsest salt. The finest is <lrawn 
frequently, otherwise the crystals would 


chee.se, and fishety salt from 
hidia, .America, luirope, .and 
Cheshire, and in it are .also 
treasured two salt pans and 
a black wooden brine trough 
or cistern, which were in u.se 
before the .seventeenth cen- 
tur\’. The salt was formerly 
ev.^jjorated in a “ wych- 
house,” and nearly all the 
towns engaged in salt pro¬ 
duction ret.ain their name ter- 
min<ation of “wich.” There 
has been little change in 
the brine industry for many 
centuries. The inventor has 
.sought to economise labour 
by a trial of automatic brine 
p<an.s, but the old method is 
generally continuetl, that of 
the evaporation by inten.se 
heat of the water from the 
brine pit or spring. Hand 
pumps, water wheels, horse 
power, and windmills have 
been utili.sed in pumping, 
but steam is the almost 
universal agent, and the 
shafts through which the 
brine is raised are, as in 
the rock-salt mining, cased 
with iron cylinders to keep 
the pit free from surface 



water. 


BRINK RUNNING INTO CISTERN. 
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become too large, and the salt layer at the 
pan bottom would act as a ikjii -conductor of 
heat tcj the brine, and prevent it from 
boiling. 

When the household, fishery, or other salt 
is ready for drawing, the waller, as he is 
called, rakes it to the pan side, and with 
his skimmer—or .sieve-like spade—shovels the 
salt upon the platform or hurdle that fringes 
the pan. The brine drains through the 
pierced spade, and the salt, heaped on the 
hurdle, is taken to the storehouse, or 
placed in moulds and dried in the 
familiar .shape of the lump of salt that 
one sees carted about for sale in 
every city. 

“ What wages do the .salt boilers 
get? ” is met with the rather indefinite 
reply, “ .As much as they can earn.” 


better conditions than the coal miner, and 
are in less peril, for the air is pure in the 
minCiand there is no risk from fall of brine or 
from ga.scous explosion. 

Branching off the main street .and going up 
the slope pa.st the corrugated iron mission- 
room, you are at the mouth of the B!iron’s 
Quay Mine. The roof of the engine-house 
covers the mine shaft, or rather the two 
.shafts used for drawing. The engine man, 
.satisfied with your introduction, places his 




s.M.r j‘.v\. 

mouth over the near .shaft, 
and with the lungs of Thor, 
the god of thunder, shouts 
“ (i-e-o-r-g-e ! ” Mis voice, 
stentorian, echoes all an>und 
you and rings far away 

])KAWiNo SAi.T OUT OK I'.AN. down the shaft, for .some 

time in vain ; but evcntu.ally 

Really they are Ijctter paid than the rock- George, or his substitute, telephones with two 
salt miners, averaging from thirty to thirty- or three clicks, as of his knife blade on the 
five shillings i)er week; and they de.servc suspended chain, and you prepare t(j go 
what they receive, considering the intense below. 

heat in which they labour. 'I'he rock sjilt is hauled out of the mine in 


In t)lden time the .s<alter.s of Scotland, 
makings salt frr>m sea-water, w'cre bound 
by law, on entering the works, to perpetual 
service; and even in the case of the sale 
or alienation of the ground on which the 
works were situated the right of their 
labour, without any express grant, passed 
to the purcha.ser. But the salt miners 
are in no such .servitude. Though their 
toil is hard, they are paid a fair price for 
their work, at the rate of four-and*sixpence 
for the eight-hours day. They labour in 


buckets, similar in sh.'ipe to the domestic 
article, but much larger, and p.articularly much 
deeper. There is a special bucket, hov\ ever, 
for people wh(> ha\e the privilege of e.xplora- 
tion. It is nearly five feet high, padded, and 
has a door through which you gain admission 
to the perpendicular vehicle. You enter it 
as it swings at the mouth of the .shaft, and 
are reminded of Diogenes in his tub! You 
are warned to crouch, to dip your shoulders, 
to bend your head; and, the signal given, 
away you go into the darkness, with the 
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MAKING SALT SQUARES. 


toecap of a miner’s boot stickiiifj into j-our 
back, for .standing- on the to|) of the bucket, 
and grasping the chain tliat hokl.s your life 
in links, is a miner traxelling astride. 
\'ou seem to be dropping through chaos; but 
you are really dc.sccnding the shaft, which is 
iron c\ lindered to prevent water from enter¬ 
ing the mine. A glimmer of light, casting 
«cird shadows about you, heralds j'our safe 
arrival at the bottom, 300 feet below the 
surface <laylight. Here you .scramble out of 
the tub into a cavernous roaclw.iy intersected 
Avith iron rails that lead into the depths of 
the mine. I hc place is n<jorcd, walled, and 
roofed with rock .salt, and your underground 
guide—a perfect type of dejmty with burly 
frame and the quality of humour on his face 
—gives you a candle in a wooden slot, and 
your adventure begins with a prosaic but 
interesting peep at the stablc.s. 

Here, near the bottom of the shaft, the 
ptmies give evidence of the healthy quality of 
salt. They have been down the mine for 
years, and are fat and .sleek, with coats as 
gloss)- and smooth as velvet. And they arc 
ever licking the rdek .salt at the manger head, 
rlemon.strating more conclusively than the 
wi.sdom of sm'nnt that salt is not otily bene¬ 
ficial to the body, but good for the com¬ 


plexion. 'I'he main road to the workings is 
Avide and lofty, and supporte*! by great .square 
pillars of rock salt. There is not a drop of 
moisture .iiiywhcre. The roadway is dusty 
Avith powdered marl. The ma.s.scs of rock- 
salt that heap and bulge here and there are 
dry arul gleaming, and remind one of a spa 
cave in the Peak »)f Dcrby.shire. In the 
wTwking area, Avhich you reach by a steep 
path, the .sight is impressive. The cavern 
hereabouts is Aery .s(>acious ; your light fla.she.s 
on the roof and walls and casts grim shadows 
into the AA-(irked-out gulfs. Near the shaft 
you have been shoAvn a seam in Avhich amber 
rock .salt, evcetKlingly rare, Avas found. Now 
}’ou nf)te bits of pure Avhite rock .salt, almo.st 
as clear as crystal. In the loAvering roof 
above you all is sparkle and glitter. There 
are streaks and splashes of brovA-n, red, chrome, 
and terra-cotta-like strata, all containing rock 
.salt. Here the rock is dark Avitli marl; there 
bl.'ick Avith blasting; but everywhere it Is a 
geokigical curiosity. 

The mine, Avhich is forty acres in extent, 
has a (juarter of a mile of “ face ” or working. 
Along it groups of men — hcAvers, drillers, and 
shot firer.s—are busy at their toil. The tmly 
invention probably that has facilitated .salt 
mining since the di.scovery of rock .salt in the 
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seventeenth century, is the compressed-air 
cutter—a broad iron framework fitted with a 
horizontal iron wheel strongly and shar|jly 
spiked, that cuts deeply into the ruck at the 
rate of 180 revolutions jjcr minute. But at 
the time of my visit the cutter was idle, or 
rather awaiting adaptation, for in future it 
will be worked by an electric motor. In the 
fitful light of man)' candles adhering to the 
rock salt face, the miners toiled unremittingly. 

Beneath each drill hole two men faced each 


retire a few yards from the drill hole, and 
cluster against the wall of rock, hugging the 
face of the strata, 'I'hc shot fires with a loud, 
reverberating re[)urt that fills the mine with 
weird echoes and rumblings, and flings half a 
ton of rock salt banging and clattering far out 
from the face. But the explosion, startling to, 
the uninitiated, is only an incident to the 
hewers, and they are soon busy with pickaxe 
at their working place again, preparing for 
the next blast. 



other, half naked, and swung their muscular 
arms and their picks, systematically nicking 
into the base of t!ie rock a herring-bone ridge 
that appeared to make little impression upon 
the strata, and yet so undermined it that the 
coming shot would have sufficient room to 
turn over. The driller, busy at the rock 
above, about a yard higher than the hewers, 
did not use a hammer. With his stemmer or 
drill, an iron rod eight feet in length and 
diamond pointed, he slowly twisted and 
ground a hc^le into the interior of the rock. 
Then he rammed home the coarse powder 
and applied the time fuse. The latter, a straw 
filled with fine powder and ignited by a bit of 
candle wick, is only three .seconds in burning. 
A warning is given before it is lighted, and 
the miners move away. They do not, as in a 
coal mine, hurry this way and that Ihey 
43 . 


Meantime the rock salt from top or bottom 
bed is broken with wedge and hammer into 
handy size for transit in the tubs, which are 
run or “ferried” along the tramways to the 
shafts and sent to the surface. The men 
descend the mine at se\en o’clock in the 
morning, break off for breakfast or “ snap ” at 
ten, and for dinner at one, and go up the 
shaft at three o’clock in the afternoon, when 
their day’.s toil is done. 1 hey are burly, 
muscular, good-humoured, ami apparently 
contented. Tlie work does not, like some 
methods of alkali manufacture, undermine 
the constitution or sap the vitality, and you 
come across hearty workers, vigorous though 
grey-bearded, in the recesses of the mine. 

Salt from the brine is u.sed for the table 
and a variety of domestic purposes; rock salt 
is utili.sed as food for animals and as a fertiliser 
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of land, and in many other ways. In fact, 
salt in one form or other a.s.sist.s the metal 
refiner, the .soap maker, the glass manu- 



IX)AIJING SAI.T. 

away to the bleaching powdet 
chambers. Rock .salt mining 
IS not an e.xpanding industry, and fewer 

facturer, and the calico printer fixiiK^ the is .Ir-!!S'* tliere 

colouring. It is ahsolutefy ne™ 7or a -It fro^ f 

variety of purp(,.se.s in chemical manufacture, which it frrms’ T 

notably m tlie preparation of In drochloric toVintic lo-. component part, and 

acid, .soda cry.stals, caustic .soda, carb<,nate of river Weaver 

•Soda, and bleaching powder. „ se.i, canal, and train lo our 

In and around Northwich are evteio::,v> i i nearly every part of the 

works which employ a lanm number of , ^ nnd the Faroe 

hands in the alkali indastrv d hc Salt ’ I r ^ 

Union and other fnans pnlvide wwl- t -ceevls 

brine pit, rock .salt mine and in the n ' Wooo tons iier year, Liverpool, Runcorn, 

ductionof chemical comp,iunds ; and on the vvo^Kr^frld) 

new premises of the Klectrolvtir All-r n. n’ ''^‘f^‘'c.‘<brough, Stockton, and West 
Company, at Middlewich. Leblanc’s sulphur consignments, 

process has been .superseded C eleSriSv and foreign dinner table the 

The curmnt, as it p^sS thro to 

from the chlorine, the former vieldin'r^lp vvastefulness, 

... ,a„„ „j;t ;sr 
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THE MAKING OF WATCHES AND CLOCKS. 


T he evolution of contrivances for the 
• measurement of time form.s one of 
the most fa.scinatinj^ chapiters in the 
hi.story of mechanical invention. Gcnerati*)ns 
Ixifore the pt^wer of steam was (Ireamcd (3f 
John llarri.sun succeeded in devising a 
marine chronometer which in many of its 
details is the parent of all modern watches, 
and he received a jjrant from the State of 
£20,000 in ^ecoj^nition of his j^enius and 
patience. The mechanism of a timepiece 
is a wonderland to child and man alike; 
•yet, complex as it is, it is merely an arraiif^e- 
ment « 3 f the .simple mechanical i)owcrs, and 
oi\c of the oldest clocks in existence was 
fa.shioned out of pieces of wood, and of wood 
alone. Eor many centuries En;;lish watch¬ 
makers stood in the front rank of the 
indu^itry, and their superifjr workman.ship 
was recognised even in Shakespeare’s day, 
for has lie not made one of his characters, 

in Love's Labours Lost, describe a woman a.s 

% 

“ Like a German clock. 

Still a-repairinj;; ever out of frame; 

And never goiiif; aright.” 

In recent years the manufacture of cheap 
clocks and watches by means of swiftly 


running machinery has been undertaken in 
the L'nited States and in certain jxirts of 
I'.urope, and the watch indu.stry of Switzer-’ 
land, encouraged b)-a well-e(juipped .sj'stein 
of technical training, has made serious inroads 
upon the prosperous industry which made 
(..lerkenwell in the old days one of the most 
thriving hives of labour in the kingdom. 

'J o speak of English watch and clock 
making, however, as a d) ing craft is very 
wide of the mark indeed. At this moment 
of writing Clerkenwell is as bu.sy as it can 
be with orders for American account,*and 
Great liritain still .stands without a rival in 
the fabrication of chronometers, hall clocks, 
office “ dials,” turret clocks, and .several other 
branches-of the industry. 

The Lancashire town of Prescot has 
e.stabli.shed itself as the chief centre of the 
manufacture of watch materials in this 
country. Lt^ng befuie it turned its attention 
to watch-making it was already famed for 
its skill in the manipulation of small tools 
and files; and to-day, under the fo.stering 
care of a pioneer enthusiast, it has lifted 
it.sclf above ordinary competition by the 
entcrpri.se which it has di.splayed in devising 
machinery for turning out wheels and plates 



WATCH-MAKINO: fcSCAHEMENT MAKER. 
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and pinions to exact jjaiijjes, so <is 
to Ijc interchangeable in the early 
sta!>es of the birth of a watch. The 
work is carried on partlj' on the 
factory sxstcin and partly in the 
homes of the workijcople, and many 
of the cjperations are L\>ndiictcd by 
’women and ^irls, nhercb}’ the initial 
cost of the skeleton of a watch is 
areatlj' reduced. This skeleton, con- 
sistin^f of a framework which holds 
toj^cther the barrel, the fusee or came, 
the four wheels forming the “ train,” 
and the jiinions, is called the '• move¬ 
ment,” and most manufacturers now¬ 
adays begin their operations upon 
n)ugh movements procured from the 
Prescot factories. A large company 
has been formed for the purpo.se of 
carrying the wf)rk through its further 
stages in order t<j produce the finished 
watch in Prescot itself, and it is able 



in this way to prdiluce an inexpensive 
Phiglish watch which cmnpetes in jroint <jf 
price with foreign articles *)f the .same cla.ss. 
It is, however, to the makers of the better- 
class work that one should turn for a more 
typical survey of the j)roces.s by which a 
watch is matlc. 

The mo.st prominent feature in the picture 
is the amazing extent to which the industry 
has carried the principle of the division of 
labour. A cutter of wheels out of sheet 
brass, working with a 


.seen, the watch-maker usually begins b)' 
])urchasing and overhauling the rough move¬ 
ment. The first .step is to place this in the 
hands of the escapement maker, who may 
easily earn per week, and he in hi.; 
turn pa.s.se.s the mechanism on to the jewcKer, 
who fills the holes bored by his immediate 
employer with the jewel holes required. Let 
it be noted that the jeweller is quite distinct 
from the jewel holer, whose task it is to 
drill cup-shaped depressions in tiny rubies, 
sapphirt's, or garnets by means 


treadle, is able to earn 30.S. 
|x;r week, but, as we ha\’c 




of a hard point .set in a lathe 
and operated with a slide rest. 
In the ca,se of ladies’ 
watches this hole may 
not exceed ^^,th of 
an inch in diameter, 
yet its curve is 
carefully trimmed 
in order to reduce 
the friction of the 
axle of the wheel 
which rest.s upon it. 
A.s much a.s i 8 .s. 
per pair may be 
paid by the whole¬ 
sale maker for these holes, and as a watch of 
fair quality should contain four or five pairs 
it will be understood that in this detail alone 
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are seldom used, except to the balance 
ceck.s of Enjfll.sh watches, and the iinjMjrt- 
juicc of hardness will be appreciated when 
it is mentioned that the balance wheel, 
turning upon an axle only ,’„th of an inch 
in diameter, would, if it travelled bicycle 
fashifln, cover a distance of twenty-two 
miles every day. Some of the.se processes 
may be .studied in the photographs, which 
have been specially .secured with the courte¬ 
ous co-operation of Messrs. George Oram 
and Son, of Clerkenwcll. 


compromise was recently made by a valuable 
female polisher to the trade, who agreed to 
continue her labours after marriage, but only 
in the cas(; of her husband’s own work. 

While these o|x;rations are in progress 
another workman is engaged upon the 
patient ta.sk of tapping a length of steel wire 
with innumerable taps, until it is reduced to * 
a flat ribbon, in which form it becomes 
known as the hair spring. These pieces of 
inechanism are ])roduced in Hirmingham and 
London, usually by manual labour. Steam 



CLOCK-MAKING : PINION CUTTING (BKITISH UNITim CLOCK CO., HIKMINGUAM). 


A large proportion of jewel holes are 
drilled by girls, and it is gratif)'ing to know 
that America has to come to 1 -ondon for 
a good deal of its requirements in this 
department. There is a factory in Hertford¬ 
shire in which a dozen girls are constantly 
employed upon this delicate operation, and 
in this connection it may be added that the 
labour of polishing the parts of the watch is 
frequently entrusted to the nimble fingers 
of women. In other branches of the industry 
the feminine element Is also to be met with, 
although women workers usually abandon the 
trade when they are married, and therefore 
seldom acquire the extreme skill which comes 
from a lifetime of practice. An amusing 


rolling is re.sorted to in Geneva and Bc.san<jon, 
but there is a well-fountlcd prejudice among 
the best makers for the slower process, which 
is indispensable in the case of chronometers. 

The making of the dial involves the 
attention of .several di.stinct trade.s. .'\ plate 
of copjjer is placed before an enamcller, who 
solders the feet up»m its rim, and then 
besmears it with a powder which is melted 
by heat and sjiread evenly upon the surface. 
The polishing of the white surface is an art 
in it.self, and this being done, and the surface 
fired, it is pas.sed on to the dial painter, 
whose days are spent in the task of painting 
the figures upon the dial with a deft brush. 
The figures are hereupon burnt in with the 
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jiid of cl charcoal furnace, and the seconds 
dial, when required, is formed by cutting a 
disc out of the hour dial, and cementinjf a 
thinner disc into' the orifice, to allow the 
sc*cond hand to lie in the hollow so formed. 

The several parts are now taken in charge 
by the springer and timer, the expert whose 
lot it is to attach the spring to the balance, 
to poise the balance, and to adjust the 
whole until accurate time is recorded. But 
before this the watch passes to the finisher 
and examiner, who also has to enlist the 
services of the case m.aker. The case is 
made by drawing gokl or silver wire 
through hardenerl steel plates uj)on a rlraw 
bench, bending the ribbons so obtained into 
the sha|)e of the circular bezels and the 
band, inserting into the rim of one bezel the 
flattened or tlomed disc which forms the 
l>ack, -and into the other the watch glass. 
Before the case is finished, however, it is 
submitted to the tender mercies of the Assay 
Office of the (ioldsmiths' Hall, where it 
obtains the hall-mark, and after its return 
to the maker the back is engine-turned if 
necessary, although the proportion of engine- 
turned cases now called for is a very small 
percentage of the total output of the trade. 


The number of gold cases hall-marked in 
the year 1901 was 6,592, and of silver 3,764. 

One final ordeal is reserved for the w'atche.s- 
of the better class, that of being sent to the 
Kew Observatory for the purpose of being 
tested. At a cost of a guinea the watch is 
kept under observation for forty-five days, 
divided into eight periods, each of which 
tests the capabilities of the watch under 
fixed conditions, such as “ w’atch w’ith dial 
up in the refrigerator,” “ watch with dial up 
in the oven.” 

This department, which represents the 
refinement of watch-making, and is as far 
removed as the poles from the imported 
article which i.s offered for a few .shillings— 
less than the cost of a pair of jewel holes 
—brings us by a natural transition to the 
manufacture of marine chronometers, a 
branch of the industry in which Great 
Britain has always been supreme. A box 
chronometer i.s to all intents and purposes 
a magnified w'atch, except that it pos.sesses 
several delicate means of compensating for 
variations of temperature, violent jerking, 
the magnetic deflection caused by the iron 
in the ship, and so forth. Otherwise the 
same order of manufacture, by the same 
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specialised craftsmen, is ftillowcd, although 
the copper dial is usually silvered instead 
of being enamelled, and the hall-marked 
case for the pocket is replaced by a 
mahogany case, in whose interior is fixed 
a ring hung upon gimbals to preserve the 
horizontality of the dial in all weathers. 

Marine chronometers and deck watches 
intended for the use of the Koyal Navy are 
tested, not at Kew, but at the Royal 
Observatory, (ircenwich, where the instru¬ 
ments arc under continuous observation for 
Uf) fewer than twenty-nine weeks, and are 
subjected to a range of temperature from 
39^* to 104“ F, In the last rccordc<l year the 
number received for this purpose was I,ii8. 
including 24 for the Indian (iovernmeut. 

* The mechanism of a lever clock differs in 
degree only from that of a watch. A pendu¬ 
lum clock, in which the force of gravitation 
i 4 harnessed for the .service (jf man. di.spcn.ses 
with the .spring balance, and requires methcjds 
of adjustment of its own. Ik>th descriptions 
of clocks, however, are usually manufactured 
on the factory principle, and there is not 
the same division of labour as in the ca.se 
of the smaller instruments. Let us walk 
th?ough a typical fivetory, and fillow the 
birth of a clock through its various stages. 

The wheel blanks having been stamped 
out of the .solid sheet of metal, are poised 
in a cutting machine whose hard steel 
cutters revolv'e at a great speed, and cut 
the notches with absolute |irccision. .Solid 
steel pinions are made in the same wa)-, 
while lantern pinions are formed out of 
sections of pinion wire, which are still in 
some instances cut by hand. In other 
departments the barrels, axles, pendulum 
bobs. e.scapcments, and .so forth arc pro¬ 
duced, and at length the several parts arc 
assembled in the room where they arc put 
together to form the finished movement. 
Ivl.sewhcre, in an apartment who.se dusti¬ 
ness is properly quarantined from the rest 
of the factory, expert carpenters fashion 
the wooden ca.ses, which vary in intricacy 
from the simple drop ca.se of an office 
timepiece to the choice pieces of cabinet 
work which are used for the grandfather 
clocks and the drawing-room instruments. 
There cannot be a doubt but that the 
French makers have captured a large 


section of this trade by their attention to 
the artistic side of the industry, although 
they have never been able to touch seriously 
the massive hall cases which Englishmen 
love. 

There is another department of this industry 
in which England is still without a rival, 
and that is the production of turret clr)cks, 
especially when associated with striking and 
chiming mechanism. A clock was erected 
ia Canterbury Cathedral in the year 1292, 
and there w.is a striking clock in West¬ 
minster as far back as 1368. Since that 
time the course of invention has been steady, 
and a landmark in the history of the indu.stry 
was reached in 1<S59, when the great West¬ 
minster clock, designed by .Sir Edmund 
Beckett, and built by Dent, was put into 
position. Special appliances have to be 
employed in the manufacture of apparatus 
of this kind, becau.se of the mechanical 

difficulties pre- 
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ri.sk of (latn<i«(c lhrout;h c.xposuro to all 
v.cathers, and other con.siderations. When 
a striking train i.s attached to the timepiece 
i'll tlie parts have to be strengthcncfl ac¬ 
cordingly. The triumph of en^ineeritifr i.s 
reached in .such clocks as that crcctcxl in 
the tilock Tower at Westminster or in the 
tower of the Toronto 'fown Hall, the larirest 
clock in the New World, whose four dial 
faces alone have a weight of fifteen tons, 
of which the opal of the transparent 

faces is responsible for three tons. This w'as 
producetl in.Me.ssr.s. Gillet and Johnston’s 
steam factory at Croydon, where the photo- 
tjraphs illustrative of this .section of the 
industry were specially taken, by the courtesy 
of the proprietor. 

A passinsf reference may be permitted to 
the art of bell castinij, which at Croydon i.s 
carried on under the .same roof as that which 
.shelters the makers of wheels and pendulums. 
An iron core is buried in a pit, w'ith a co\-er- 
itifj mould, and the lx;ll metal—a mixture of 
copper and tin—is run into the mould with 
extreme care, the resultant casting being left 
to cool, soijftetimcs for .several days, before 


it is dug up again. The task of turning 
down the surface is achie\ed by reversing 
the bell and fixing it into a huge vice, the 
cutting tool being devised t(‘ travel round 
the periphery. By means of carillon 
machines, which are acUiated by barrels 
upon which the airs are pinned out, clocks 
in.ay be made to play a hymn tune or a 
national air every three hours, and as seven 
airs arc usually put upon one cylinder a 
change may be made upon each day of the 
week. 'I'his, however, is to be regarded 
rather as one of the auxiliary industries 
connected with the making of ckjcks anti 
watches, which also demands the exertions 
of the glass-blower, the leather case maker, 
the key manufacturer, and a score of crafts¬ 
men whose .services are requisititvned in order 
to complete the instrument. 

It will be perceived from this brief survey 
of the trade that the old days, when a watch 
and clock maker was apprenticed to hi.s 
trade, and began by cutting up pinion wire, 
passsing thence to all the other parts of the 
mechanism, have gone never to return. In 
the year 1858 the British Horological Institute 
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was formed, and it is doiiifj useful work in 
providing young watch and clock makers with 
the means cjf pursuing their theoretical 
studies at evening classes, while they are 
engaged ujk)!! the practical study of their 
craft during the day. Tlie course ma)’ be 
pursfled for two winters, and it is gratifying 
to know that the ^sons of master manu¬ 
facturers may be found seated side by side 
with their fathers’ workmen in thus acquiring 
the lessons taught b)' centuries of cxi)erience 
in this absorbing pursuit. 

The comparatively small place occupied 
by the factory system may be gauged from 
the figures furnished by the Chief InspecUir 
of Factories and Workshops for lyor. He 
reported factories in the country, with 
•3,50[ operatives, of whom i,554 were female, 
and out of this number of women no less 
than 582 w ere under the age of eighteen. In 
otlier words, watch-making is still very largely, 
as it has always been, a home industry. 


Customs statistics must always be treated 
with caution, but it may be added in erm- 
clusif)!! that during a recent year the 
number of watches and clocks imjwjrted into 
Great Britain from every .source was 1,983,147 
and 1,546,210 respectively. The average 
value of each watch was 13s., and of each 
clock 6s. 6d., thus showing that the foreign 
inlhix is to be feared mainly in the cheajxMt 
branches of the trade. The value of the 
parts of watches imported was less than 
;^24,ooo, a great change having been 
brought about by the recent Act of Parlia¬ 
ment which makes it an offence to put 
foreign movements into English hall-marked 
cases. Of the imported watches and clocks 
about 5 per cent, are re-exportetl, and in 
addition to th.ese there was during the 
year in tjuestion un exportation of British 
watches, clocks, and parts to the e.xtent 
of ^£'83,602, of which 3,380 went to the 


' United .States. 


K G. II.VKMKR. 


(The Hhistratious arcompanyitJif thh artiefe arc from phoiO'^raphs speria/fy taken by tr* (\\, Lf<t.) 
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THE MILK 

S OME idea of the vastness of this iiitcrest- 
injj industry may be j^athered from the 
simple statement of fact that there are 
no fewer than 4,ioo,cxdo cows in the Uritish 
Isles, and that the (juantity of milk consumed 
in London alone reaches the astonishins^ 
amount of at least 50,000,000 {gallons jjer 
annum. Day and night, year in and year 


INDUSTRY. 

Ten thousand pairs of hands, at least, are 
necessary to draw the milk from the d'.)ws • 
for, as yet, milking machines have not ousted 
the dairy maid and man fnun their morning 
and evening wt)rk. 'I’hen there is the work 
of preparing the milk for the evening and 
morning trains. The consumption of the 
lacteal fluid has increased so greatly during 



Mn,KKKS AT WOKK. 


out, many thousands of men and women are 
ever toiling throughout the whole length and 
breadth of the land, urged by the ever pressing 
demand for milk to drink. Fifty years ago 
the city and suburban dairies supplied London 
with all the milk it required. In a great 
number of instances the cows were kept in 
unhealthy sheds in overcrowded and often 
fever-stricken localities. Those evil days are 
no more; the milk used now comes from the 
country or from suburbs with a reasonable 
claim to be termed rural. Needless to say, 
the health of the big city has vastly improved 
thereby, while the increased demand in the 
country finds a great deal of employment for 
those who would otherwise crowd in to try 
their fortunes in the vortex of London life. 


the last ten years that railway companies 
running trains into I.ondon have laid them¬ 
selves out for the business, and it is now no 
unusual sight to see a dozen trains entering, 
say, the Great Western terminus at Padding¬ 
ton every morning and evening as fast as 
the platforms are ready for them. liach of 
thc.se special milk trains is made up of about 
a dozen vans; all built, for the purposes of 
the trade, on the lattice principle, to ensure a 
current of cool air passing amongst the great 
scaled cans. 

Ixjt us consider the conditions under which 
a large London milk distributing centre is 
worked. The milk is received in churns twice 
a day from a number of farms in various 
parts of the country. All the chums are 
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sealed with a 
leaden seal, 
supplied by the 
receiving firm, 
and arc further 
identified by 
inaalts with the 
farmer who has 
despatched 
them. It 
should be 
stated, in pass- 
i n that a 
farmer desirous 
of thussendinj^ 
his milk to 
Linidon for dis¬ 
posal must first 
at^rce to carry 
out certain 
jn-ecautionary 
conditions. 'rhese tare the examination 
of his water supply by a medical ('fficcr, 
and his cattle by a \eterinary surgeon. 
The* former sends his report and a sample 
of the water to London, where it is 
chemically tested. If it is proved to be unfit 
jjir daily purposes, the farmer is invited to 
arrange for a different supply ; if he refuse, 
then his milk will not be received. Should 
the veterinary surgeon report also that any 
of his cattle arc in any way defective, he is 
askeil to withdraw them from the herd. On 
the farms belonging to the Aylesbury Dairy 
Company the water is tested twice a year. 


officer and the veterinary surgeon, the former 
giving particulars of the general sanitary 
and hygienic conditions of the farm and its 
surroundings. 

The milk beings leceivcd in churns, the 
seals arc broken, and a sample taken and 
tested with a lactometer. Another sample 
is also taken in a small can, which is 
sent into the laboratory for analysis. The 
contents of the churns is then turned into a 
large metal receiver, passing through pipes 
into a tank, being strained four times en route. 
Having been well mixed in the tank.s, it is 
run off into the receivers below, where men 
are busy filling churns for 
the daj-’s delivery. The 
contents of each churn is 
weighed and measured in 
one oi)cration, the results 
being imlicated on a metal 
dial. Each delivery cart 
is fitted with two churns, 
which arc identified with 
the man in charge by 
marks — a "number and 
initials. A .sample of the 
milk is taken before it 
leaves the premises, and 
is testetl, and any milk the 
man may bring back is 
also tested.. In addition 
to this, inspectors are 
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AT WORK IN THE LAUOKATORY (AYI.liSBURY DAIRY COMI'ANY). 


constantly moving about on the rounds, and 
will unexj)ectedly swoop down upon a cart, 
helping himself to a samijlc of the milk 
theii in process of deliver)’, for the purposes 
of analysis. 

But now let us take a peep into the 
laborator)'. The apartment is filled with 
bottles of chemicals anti analytical parapher¬ 
nalia. The “ doctor,” as the analyst is 
generally called, is busy among the bottles. 
What happens when a sample of milk 
reaches his hands? The specific gravity 
is at (Mice obtained with the aid of the lacto¬ 
meter ; the temperature is also taken, with 
a .standard of fx)''. The “doctor” next 
tests for fat. A little sulphuric acid is poured 
into a graduated ghass ves.scl, ivith ■& narrow 
neck; then eleven cubic centimetres of milk 
and one cubic centimetre of fusel oil are added. 
The ves.sel is tightly corked, well shaken, and 
placed in a centrifugal machine for five 
minutes. The acid dis.solves everything but 
the fat, which floats about in globule.s. The 
action of the centrifugal machine cau^s these 
to rise to the top and form into a layer. 


Then, by comparing the .solids which arc fat 
and the solids which are not fat w'itli the 
specific gravit)', a result is arrived at which 
should agree, or nearly .so, with a registered 
standard. If it does not, then the milk has 
been watered, and in all probability there is 
trouble brewing for .somebody. All the 
sample cans containing milk thus tested bear 
the name of the farm from which the milk in 
bulk has come, so there is no difficulty in 
locating the .source of the adultenTtion. 

It is in this laboratory also that the water 
from the farms is tested. It sometimes happens 
that the water is found wrong at a farm 
which has been supplying milk for .some time. 
The last consignment so received is naturally 
open to .suspicion, .so, in order to make it 
perfectly safe, it is sterili.sed, and converted 
into butter. The supjjly is also discontinued 
from this particular farm until the water is 
put right, or should the farmer refuse or be 
unable to rectify it the contract is at once 
concluded. These precautionary measures 
sometimes lead to threatened actions for 
damages on the part of angry farmers, but 
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nothing ever comes of them. The principal get into it from the outside of the udder, 
cause of water contamination is escaping the milker’s hands or clothes. The milker 
sewage. wears a special milking suit, all white, and 

In the case of large distributing agencies the hindquarters of the cow are covered 


keeping their own cows the modus opemudi 
is, of course, somewhat different. They run 
dairy*farms in various parts, in which are to 
be found the very latest appliances for dealing 
with milk in various way.s. The writer 
recently visited one of these establishments, 
which was admirably organised and con¬ 
ducted. There were many cows in residence, 
including .some fine Kerrys, Shorthorns, and 
Ue-xters. All the stalls were labelled with 
particulars as ItJ when born, calved, last 
rectjrd, percentage of fat, milk yield, grain 
feed, etc. Cows which render milk for 
special i)urposes—invalids and infants—are 
fed on meal and hay. 

In dealing with the milk supply it really 
spems that the distributors have reached 
the superlative degree of precaution. Ihe 
orthodox method of milking will not do 
to-day. Men are now principally employed 
in extracting the lacteal beverage, and the 
operation is performed in due scientific form. 
The pail is a large metal receptacle. 


with a while cloth. When the operation is 
concluded, the milker’s clothes, the cloth from 
the cow, and the stool are all placed in a 
steam chamber. When they are sub.sequently * 
taken from this they may not appear literally 
clean, but the)' are bacteriologically pure. A 
new piece of cotton-wool is used at every 
milking, a \ear’s cost of this article alone 
being a tmt inconsiderable item. 'I'he 
argument for all this is that bacteria find 
their nourishment not in the milk itself, 
but in the impurities which are sometimes 
contained iti it; it is practically a proce.ss of 
starving them out When we have bani.^hed 
dirt we shall have heard the last of bacteria, 
bacilli, microbes, germs, etc. 

But even these measures do not satisfy 
certain folk, whom the dealers are justified 
in dubbing faddists and crank.s. Said an 
authority to the writer, while discussing the 
subject, “ If we could deliver -the milk in 
churns straight into the people’s pitchers, we 
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could do ten times the work.” It is the 
bottling and sterilising which occupy so much 
time. Even the water which is used in the 
preparation of speoial kinds of milk and for 
cleansing utensils is bacteriologically treated 
by being passed through a condenser. There 
is also a cold storage in which the bottles of 
milk are kept in water of a certain tem¬ 
perature. 

Another interesting department is that of 
humanising milk for infants. Thi.s entails a 
great deal of lime and labour, and is carried 
out under the direction of a doctor. A 
mother desirous of disixjnsing with the natural 
function of nourishing her offspring will 
consult her medical adviser, who in turn 
instructs the dairj'inan. A milk is then 
pr(?pared which corres[X)nds as nearlj' as 
p< 3 ssiblc with breiist nourishment, but it is 
varied in strength and quality according to 
the age of the child, 'fhe milk is put up in 
bottles, sealed, and labelled with the name of 
the mother. A book is kept by the dairyman 
in which is to be found a table of treatments, 
identified by numbers. The doctor instructs 
the dairyman, “ Treatment No. —,” and the 
milk is made up accordingly. Sometimes a 
child becomes ill through being fed not wi.sely 
but loo well, on ordinary milk ; the dairyman 
is then called upon to minister to it. It is 
calculated that to bring up an infant on 
humanised milk costs 2s. a day. 


PTequently milk is b{)ttled and supplied to 
jjersons going abroad, to be consumed on 
the voyage. For this the bottling is done 
quickly so that the milk has as little contact 
with the air as i^ossible. Under these con¬ 
ditions it is possible for it to keep sweet for 
a tw’elvemonth. • 

The Aylesbury Dair^ Company alone deal 
on an average wn’th 35,000 gallons of milk a 
W'eek, which they receive from a hundred 
different farms. The Express Company has 
sixty cows at its picturesque farm at I'inchley, 
and the pnxiuct of these is distributed over 
a very wide area. The Maypole Dairy 
Company have between 300 and 400 branch 
establishments throughout the United King¬ 
dom. In Ireland they have about twenty. 
At Congleton and Market Dniyton they hav« 
two dairies, both fitted with the latest and 
most approved appliances. In the busy 
.season at Congleton they deal with 3,ogo 
gallons of milk every day, brought in from 
surrounding farms. There are many other 
large and well-known firms of milk dis¬ 
tributors who.se names are as familiar to 
the consumer as the beverage itself. 

Viewed generally the milk industry is in a 

healthy and prosperous condition, and a»jn- 

sumers may rest assured that every possible 

precaution for their safety is taken by tho.se 

engaged in the distribution of one of the 

greatest necessities of life u .t 
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THE DOCKS OF LIVERPOOL 


I I IVKRP()Or. is an imposiiijr rather tlian 
.j a beautiful city. A place is great, it 
may be said, in proportion as it appeals to 
the invagination. Regarded thus, Liverpool 
stands high in the ranks of the world’s citi&s. 
It has many splendid buildings and noble 
institutions. That cluster of buildings of 
wh'fth bt. (jcorge’s Hall is the magnificent 
centre is not easily matched for grandeur in 
any town in England. But LiverjKK)! is a 
city irregularly laid out, and the hasty visitor 
is mostly struck by the haphazard arrange¬ 
ment of the streets and the lines of drear)' 
warehouses here and there. Comeliness is 
not wholly sacrificed to the utilitarian, but 
it is certainly less evident. In many cases 
the fine buildings are lost in narrow streets 
or among a huddle of old unlovely structures. 
In this respect, of course, J^iverpool is b\' 
no means peculiar, but it has sharper con¬ 
trasts between the grandio.se and the s(jualid 
than arc generally to be noted. 

But outward appearance is no clue to the 
greatne.ss of the city. Livcrix»ol is the centre 
of a stujjendous, worldwide trade; it lives, 
moves, and has its being by reason of its 
traffic with the distant continents of the 
globe. However parochial may seem its 
day-to-day existence, its interests are so 
extensive and cosmopolitan that the outlook 
of its citizens must, of necessity almost, be 
spacious and inspiring. Its streets are a 
reflection of the universal ramifications of 


Livcr()oors mighty trade; the foreigner is 
very markerlly to the fore among the busy 
throng. The commerce of the cit)' is 
.sensitive to a degree to the fluctuations of 
the world’s markets, but particiflarl)' -so are 
those homes of thrills and excitements the 
Cotton and Corn Kxchange.s. 

Yet, for .dl its gigantic ami far-reaching 
tra«le, Liverpool is comparatively young. I’hc 
era of its prosperity dates back not much 
further than a hundrefl and fifty years. In 
1571 a writer de.scribcd it as “a decayed 
town.” whatever that may mean ; and a print 
of a hundred vears later exhibits an un¬ 
imposing little village. About the end of 
the .seventeenth century the income from the 
Corporation estates reached the princely sum 
of thirteen ptjunds. I'he eighteenth century 
saw the town .set fairly on its legs. At the 
beginning of the nineteenth century the 
pcjpulation \viv.> 8o,cxx); at the end it was 
over 640,000. 

But the real history of Liverpoed is the 
history of the docks. The first dock was 
begun in 1709. This old or wet dock, which 
contained an area of 3 acres 1,890 yards, 
and which was completed in 1715, has long 
ago disappeared, the present Custom Hou.se 
being erected on its site. Following the Old 
Dock, others were built, and Liverpool njse 
gradually in the ranks of British seaports. 
The completion of the Duke of Bridgewater’.s 
famous canal was a very material help to 
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example, we find that in the year 1898-99, 
compared with 1897-98, there was a decrease 
in the number of sailing ve.ssels of 410 and 
a decrease in the sailing tonnage of nearly 
85 ,cxx), while the grand total of steam and 
sailing vessels showed an increcxse of 858 and 
718,740 tonnage. • 

In thus tracing the history of the LiverptMil 
Docks we have emphasised the external 
influences which have effectively assisted its 
development, but full credit must be given 
to the men of Liverpool for far-reaching 
initiative and enterprise. That Liverpool has 
lieen a pioneer is proved by the construction 
early last century of the Liverpool and 



the rising port, for it brought it into com¬ 
munication with the manufacturing towns of 
South Lancashire. Looking back, one sees 
that the growth of Liverpool as a great 
centre of shipping was inevitable. As one 
writer has put it, it harl Lancashire at its 
back and the Atlantic in front. Lanca.shire 
was a magnet for the raw material of the 
world; and laverpool is naturally the sea- 
ptjrt for the county, through which its imports 
and exports most conviSiicntly pass. The 
steps in Liverpool’s progress are the develop¬ 
ment of the cotton trade and coal mining. 


the opening of factories, and the construction 
of railways. 'I'he rapidity with which the 
port has grown to its present dimensions 
cannot be mijrc strikingly e.xhibited than by 
citing some available figurc.s. In 1770, 2,073 
vessels paid dues amounting to £ 4,142 ; forty 
years later the numlier of vessels had in¬ 
creased to 4,746 with a tonnage of 450,060, 
and the dues came to ;^23,379. By 1850 
there were 20,457 vessels, the tonbage was 
2 .S 37 ..^ 37 * find the dues 211,743. For the 
closing year of the nineteenth century the 
figures were: Vessels 24,870, tonnage 
12,380,917, dues paid ;Ci,042,926. Naturally 
the abolition of sailing vessels and the in- 
crea.se in the size of steamers may reduce the 
number of vessels using the port,- but the 
tonnage shows no diminution. To take an 


Manchester Railway, and also by the Over¬ 
head Electric Railway—ojjened in 1893 — 
which runs along the whole length of the 
docks, and which ,at the time of its opening 
was the first succes.sful electric railway of any 
size in Fhirope. But, apart from that, the 
great shipping companies are monuments of 
industry. Such organisations as the White 
Star, the Cunard, and the Elder-Dempster 
lines have not been brought to their present 
perfection without indeijendent conception 
and abundant energy. Without dock de¬ 
velopment, however, such monster lines could 
not exist, and .so, in studying Liverpool from 
whatever point of view, we are forced back 
to those mighty structures along the Mersey 
banks—^the pride of Liverpotjl and one of the 
prides of Britain. 





THE DOCKS OF LIVERPOOL 



I-r.KCTKU: OVKKHHAO UAII.WAY 


The docks of 
Liverpool lie 
a 1 o n fjf the 
Mersey, extend- 
injf for seven or 
eiyht miles, like 
a system 

of fortifications. 

A sea wall, 
broken only 
where entrance 
is reiiiiired to 
the docks, en¬ 
closes the whole 
distance. |n 
that iinposinj^ 
are in- 
•cliuled nearly 

sixty docks and fifleen ^ravinj^ or repairin.e; 
ilocks ; and coiintint; the Birkenhcail Docks. 
«n the Cheshire side of the river, we ha\'e 
about a hundred docks under the one 
mana^reinent. 

Iiiothe early stages of tlicir historx’, the 
I.iverpcjol Dorks were under the control of 
the Cor|Joration. As the estate incrercsed in 
importance, the inanaj^einent was delegated 
to a committee. About the bejfinninj^ of last 
century, the dock ratepayers agitated for a 
representation on this both’, and achie\ ed the 
end of their desires, 'i’lie final sta_i(c in the 
administrative e\ olution, however, was reached 
in 1S51, when an .\ct was pas.scd consolidatinii 
the docks of Liverpool and liirkenhcad info 
one estate and vestiiiLj the control into one 
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'Prust. Thus the Mersey Dock and Harbour 
Board—a Trust which for the extent of its 
business has scarce a parallel — came into 
beiiifj. 

On the Liverpool side of the Mersey the 
centre of the dock system is occupied by the 
Landin^t; Sta|;e, which is at all times and 
.seasons the place towards which visitors <0 
the city natiirall)' j^ravitate ; it is ever a scene 
of life aiKi bustle, and from it one obtains an 
unrivalled view of the trafific of the river. 
This uniciue floatin^^ structure is supported on 
pontoons, and is cvainected with the shore by 
.seven ffanyways, besides a floatinj; bridj^e 550 
feet in leiijith and 35 feet in width for the 
ferry yoi;ds traffic. Phe stajje is 2,463 feet 
lonjf and So feet wide. Here it is that the 
jjreat lines and the Manx, Welsh, and Iri.sh • 
steamers land their passenjjers. Prior to the 

construction v)f this 
stage and the 
deepening of tlie 
Mersey Bar, 
Transatlantic pas¬ 
sengers were sub¬ 
jected to numerous 
delays. The big 
Steamers were fre¬ 
quently detained 
outside the Bar, 
owing to want of 
water, and the ordinary pro¬ 
cedure was that the passen- 
cw/Kt-'rs and their luggage were 
brought to Liv’erpool on a 
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tender, and thence borne to the city stations 
in cabs and ’buses. Nowadaj s the larj;cst 
steamer in the world can go alongside the 
Landing Stage, where a railway station has 
been constructed, .so that almost within five 
minutes of their arrival pa-s-sengers arc on 
their way to London in special expres.ses, 
which run in connection with the steamers. 

Before passing to a brief review of the 
docks, we may indicate the extent of the 
whole system. On the Liverpool .side—which 
compri.ses the dtjcks situate within the 
borough of Bootle the total water eirea 


leum, which comes from America and Russia, 
Liverpool importing nearly a quarter of 
Britain’s annual .supply. Thc.se dep6ts have 
also been e.\ca\ ated in the solid rock. There 
arc sixty chambers altogether, each capable 
of holding i,o(X> barrels of oil, the total 
capacity Ixiing over i2,CKX»tons. The <*ham- 
bers are separated from one another by a 
solid wall of rock five feet thick, and they 
are .so constructed that should an accident 
occur the oil cannot escape and flow into the 
dock.s. From the Herculaneum e.xtends a 
chain of comparatix ely new dock.s, the first 
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is 392 acres 3,<So7 yards, and the cpiay space 
is 25 miles <923 j’ards. The Birkenhead 
Docks have a water area of 164 acres 4,190 
)’ards, and a quay .sp.acc of 9 miles 925 yards. 
Ihus the total water area of the Liverpool 
and Birkcnhciid Docks and Ixisins is 557 
acres 3,157 yards, and the total ejuaj' space 
is 35 miles 88 yard.s. The area of the whole 
dock estate is 1,614 acres. 

Let us nenv turn to a surv'ey of the docks. 
First, taking those which lie to the south of 
the I..anding .Stage, we find them compara¬ 
tively small, and in .some cases .so old as to 
be almost obsolete. The furthest .south is the 
Herculaneum, which is interesting in that 
it has Ixien blasted out of the .solid rock, and 
because beside, it are the depots for petro¬ 


of which is tlie Harrington with a water area 
of nine acres, 'rhen comes the Toxteth with 
a water area of eleven acres and the mo.st 
e.xtensive transfer shed on the whole estate. 
This shed has a ground area of nearly five 
acres. 

It were unnecessary to describe in detail 
all the docks: suffice to mention those pos- 
.sessing features of peculiar interest. .Still in 
the southern system, then, m.ay be cited the 
Brunswick-George group, which consi.sts of 
about a dozen small docks—the oldest on the 
Merse)'. In these the water has to be kept 
at the requisite depth by means of pumping. 
Adjacent are the warehouses of one of 
Liverpool’s greatest trades—the importation 
of tobacco, in which the Mersey .seaport has 
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II liitjU prc-cmincnce. ■ I'or the more c.^pedi- 
tioiis haiidlin;^ of this enormous traffic in 
tobacco, another warehouse, wliich is said to 
be the larj^est structure of the kind in the 
world, has been built at the Stanley dock on 
the north .side of the [.anding .Sta^c. This 
warehouse covers an area of 2-1- acres, and 
comprises fourteen floors. It is 725^ feet 
lonj^ and i^»5 feet wide. 'I'lie floors are 
designed to carr\' iCK>,ooo tons. 

'I’he north system, part of which lies within 
the borougli of Bootle, cijinprises the newest 
and most commodious docks. Altogether 
there are in this section some forty wet and 
graving docks. Those nearest the stage arc 
for the most part devoted to the very large 
Irish and .Scottish trades. The extreme north- 
end docks are probably the scene of the 
heaviest traflic ; most of the great American 
aiul Canadian lines load and unload here. 'I'he 
Huskisson Dock, for example, is seldom to 
be found without a White Star or Cunard 
leviathan. One of the chief trades of this 
part of the docks, as indeed it is of Liverpool 
as a whole, is the im]iortation of cotton. The 
annual import to the Mersey {xjrt is nearly 
three million bales, which is practically 
eleven-twelfths of that of the whole country. 
Perhaps the most common sight along the 
docks is the lorries laden with bulging bales 
of cotton making their way to the nOmerous 
warehouses throughout the citj\ 


yVnother very extensive trade, which is 
almost wholly transacted at the north docks, 
is the iin[)ortation of grain. Special fiiirc- 
houses ha\c been erected for this traffic, and 
at the Ale.xandra Dock a granary, after the 
style of the American elevator, has been buj^ 
capable of holding 120,000 tons. The annual 
grain import to Liverpoijl is about 200,000,000 
tons. The timber trade is another very large 
Liverpool industry. Its chief home is at the 
Brocklebank and Canada Docks, in the 
northern system. Naturally this industry 
demands a considerable amount of .'-pace, and 
along the docks mentioned there is quite 
a street of timber merchants’ (offices; and, 
though the aspect of the wood-yards is not 
very interesting to the {pedestrian, the scene 
from the Overhead Railway—from which, 
by the wa>', the b<pst \ ien' of the whole .system 
of docks is to be had—is singularly impres¬ 
sive, the great yards with their immense piles 
of all kinds of wood ]}re.scnting a {Picture that 
cannot fail to affect the im.agination. 

The Birkenhead Docks run inland some¬ 
what, and thus seem less massive than those 
on the Lancashire side. The two largest, 
however, are the biggest on the Mersey. The 
West Float has a water area of 52 acres 319 
yards and a lineal quayage of 2 miles 210 
yards, w’hile the Last Float has a water area 
of 59 acres 3,786 yards and a lineal quayage 
of 1 mile 1,673 yards. The next in size to 
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them i-s the Ale.\.indra, in Bootle, which has 
an area of forty-four acres and a quay space 
of feet. On the Cheshire side the live 

cattle trade of the port of Liverpool is dealt 
with. Nearly half of the cattle iinij(jrted 
into Britain enters by the Mersey, and at 
Birkdlihead the most up-to-date methods are 
employed for copiiif^^with the traffic. When 
the cattle are landed they are driven to the 
“ lairaj^es ” a few yards away, where they are 
slaughtered. During the season as many as 
7,000 hearl of cattle i>cr week are killed at 
these “ lairages,” and in a single year 300,000 
h.i\ e lx;en despatched. 

This vast s^^stein of docks is worked, under 
the administrative board and committee 
’already di;scribed, by a large staff of workers. 
•I'.ach dock or section (jf docks has a master, 
who has under him a body of workers, who 
have charge of all that goes on within that 
particular territor)-. I'o watch the flock- 
men at work is a mij-st interesting siglit. 
But the sight of all to see here is, s.t), the 
Oceanic or Cautpania being brought out or 
in. A slow and <lcliberate process it seems - 
and, indeed, when one considers the size of 
the avcTage liner anti tlie immen.se loss should 
a?iy accickait occur, <inc understands 


The observer notes wdth satisfaction that the 
liner is lieing .safely handled, but he is con- 
fu.sed by the multiplicity of advi.sers; the 
captain, far aloft on the bridge, seems to have 
le.'i.st of any to do with the movement of the 
ship. Officials on the dock walls seem to he 
the controllers, but really those mainly re- 
•sponsiblc arc the dock men, who have become* 
cxiJert at the delicate work by re/ison of long 
e.xperience. At last the great ship is gi^t 
•Safely through the fiarrow gateways and int(» 
tlic s])acious Basin. There .she is swung 
gently rfuiml by the lugs, and once clear of 
the entrance she proceeds under her own 
.steam to her anchorage in the river. 

I'Vom the business in great waters to the 
business iii narrow waters is but a .short step 
here, for canals radiate throughout ‘the 
country, and this cheap and useful method 
of distribution is largely cmploycil. Certain 
kinfls of merchandi.se, before ix'ing despatched 
to their destination, are stored in Liverpool, 
and fur thc.se tin: accommod.ition is immen.se. 
riic principal article kept in store is cotton, 
which is afterwards sent on t(y the spinning 
centres as it is there required. Another in¬ 
dustry of great importance to a .seaport is 


the reason for the care and watchful- 
nes.s. A tug leads the way for the liner, 
and another hangs on astern ; and 
the great shij) is moved .slowly in the 
way it should go by these tiny craft. 
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cold storage, and Ltverpofil is not behind 
in employing, this means of preserving 
|xirishable imports and of regulating the 
market. 

Before concluding this sur\ey of tlie Liver¬ 
pool Docks s(jmething must Iw said of the 
dock labourer who, for all his humble station, 
is so important a figure. The majority of the 
Liverpool dockers arc Irish or of Irish ex¬ 
traction, though there is, too, a strong Welsh 
clement, as might be exiK^ted in a city which 
has been called the" Capital of theBrincipality.” 
The total numlx:r of dockers is about i.S,ooo, 
and, working at full ]>rcssurc, the docks 
supply labour fi>r .some 15,000 of these, 
leaving a daily margin of 3,000 unemployed. 
But busy though Liverpool be, it is not often 
thaf the docks keep the full quota of men 
working day after day. Rather must one 
make a considerable allowance for slack time. 
Thus is the docker often forced to lead a \ ery 
precarious life. He has to U>il under singu¬ 
larly difficult, even demoralising conditions. 
Two days a week he jnjiy be sweating 
in- a coal-bunker and for the rest of the 
week be a moneyless idler. It may be that 
a few hours ^-csterday, a few to-day, and 
an all-night spell to-morrow con.stitutc his 
week’s work. His occupation is of nece.ssity 
casual and fitful, and while it lasts it is 
physically .severe. A slight improvement in 
ine regularity of the docker’s employment has 
been brought about by the bigger companies 
dealing directly with the men, but the smaller 
lines and the coasting shipowners still have 


their loading and unlo.ading done through 
the master stevedores. 

In this sketch of the greatne.s.s and of the 
work <jf the Mersc)' port, no attention has been 
given to the picture.sc[iie asjject of the docks 
and ri\er. Th.it, perhaps, can be readih' 
imagined. A place .so closely in conlacf with 
the far-off and wondorfpl parts of the world 
must present many curious and intere.sting 
scene.s. But most wonderful of all is the 
grand crowded river. From the Landing 
Stage is w itnessed a great panorama. There 
is a never-ending rush of ferry-boats that 
.shoulder into the Stage, land their freight, 
and in a few minutes are away again la^len 
deep with humanitj'. Tugs are darting hither 
and thither, flats with big clumsy brown* 
sails crush along almost flush with the water,* 
.and in mid-river is always some big steamer 
anchored or moving cautiously to its berth; 
beside the.se, the hurrying of the sm.allor 
craft re.sembles nothing .so much as the skim¬ 
ming of flies on a quiet pool. 

Altogether, docks and river must a4)peal 
to the dullest mind. Than the former, man’s 
ingenuity and cnterpri.se h.ave few grander 
monument.s. At this d.a}’ they arg a les.son 
in the historj' of our rnerc.antile marine, mi 
which our national prosperity dci>cnds. Thc\’ 
exhibit the steps by which our .shipping has 
.advanced ; and if the links with the past are 
being rapidly removed, there remain >et 
material for the im.agination h) picture what 
h.as been—the timid beginnings, and the slow 
cautious, successful evolution. 

John M.\clk.\y. 
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WELSH COTTAGE INDUSTRIES. 

11.-SP1NN1NG AND WEAVING. 


I N the little kIng(Jom we<aving is almost 
as old an art as agriculture, and is only 
second in importance to it. For centuries 



patetl, banished his guests tt> Pembrokeshire 
that the)' might form a ci>nvenient buffer 
against the turbulent Welsh. Here they 
generously repaid Ins questionable hospitality 
by developing the rude weavers of Wales 
into the very corner-.sU>ne of the British 
woollen manufacture. 

lA)r over four centuries the Welshmen held 
the lead in the trade, .selling their stuffs and 
“ whittles ” at good [)rices to the “ Shre\^ys- 
burye men,” who journeyed twice a year into 
the woollen di.stricts to bu)' it, or to the 
eager merchants at the C hester fairs. But 
the end of the eighteenth century brought 
the great industrial revolution due to the 
introduction of machinery, and domestic 
manufocture was crippled by )he factory 
.s)'stein. rile farmer weaver was crowded 
out of the market, and half the cottage 
manufacturers drifted to the factories, while 


die farmer was also the weaver. On winter 
evenings, or when the weather was inclement 
enough to drive even a Welshman from the 
fields, the good Taffc)', with his family and 
farm hanils, sat round the peat fire, winding 
and twisting the yarn, or laboriously woikiiig 
the hand-shuttle. t«) the rh> thm of the folk 
song and the whirr of the spinning wheel. 

In this manner the indu.strious and 


ingenious peasantry 
of cloth almo.st ex¬ 
actly like that the 
Flemings of the 
twelfth century 
taught their ancestors 


produccil quantitie 


the reinaiiuier, clinging to the methods of 
their fathers, contented themselves with a 
jiurely local custom. 

So it happens that the domestic and 
factor)' systems have ever since co-existed 
in W'ales, the latter constantly encroaching 





to make, when 
Henry I., after ofifer- 
ing them an asylum 
in England from the 
inundations of their 
own country, out of 
compliment to Queen 
Maud, daughter of 
the Earl of Flanders, 
finding his party 
larger than he antici- 
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COTT.\(jK HAXl)-I.OOM. 


on the former. Reccnllv', however, parth- 
owinjj to the spread of cflucation, but chiefly 
to the efforts of the Welsh Industries 
Association in brin^injj up the cottage 
products to the requirements of to-da}-, in 
regard to tc.xture, jjattern, and width, the 
domestic weavers have more than held 
their own ; they have, in fact, considerably 
c.xteiuled their market. 

There is much in the 
weaver’s art that is 
admittedly done better 
by hand than by 
machine. The sj-inpa- 
thctic fmjjers can help 
a tender ])lace in the 
yarn where the machine 
would break it, causing 
a defect unnoticcable in 
the “milled” cloth, but 
\ery quickl\- discernible 
when the fabric is in 
use ; the hand - woven 
material does not .shrink, 
bccau.se never stretched 
to the unnatural tension 
of the mdehinc-made 


goods, and the hand-" carded ” wool has a 
.softer finish. 

When motor power is desirable, the Welsh 
weaver has an easil)' accessible and ideal 
one in the man)' strong streams that intersect 
his country, and jjrovide also pure, sof^ water 
for bleaching and other fini.shing operations 
and it is by a happy combination of hand 
labour with water power that the cottage 
eavers of this generati»)n are succeeding. 
'rhe.se jieighbourly currents were first em¬ 
ployer! to work sjrinning and carding 
machinc.s, but their usefulness is being 
rapidly extended to other proce.s.se.s. 

You may still .see in remote districts man)- 
a lonely weaver working his antique hant^- 
loom in the laborious production of an 
undeniably durable (for it does not show 
wear under three generations), but *)ther- 
wi.se unattracti\e material—the same that 
cau.scd a traveller to complain that he found 
it impossible to sleep in a room with a Welsh 
])etticoat! The wool is not jiroperly clean.sed, 
and thenatur.al oil, though rendering it^water- 
proof, also rentiers it offensive. 'I'he designs 
are con.servatism incarnate, and the material 
too narrow, clixsely woven, and highlv miUed 
for modern degenerates, who desire j(j)- to 
the eyes, and distrust stuff heirkjoms. 
Ht)wevcr, the.se faults still endear it to 
the country population, who regard e\er)- 
thing not made by the Flemings’ receipt 
as “ shoddy.” So the unambitious wea\ er 
.still earns a precarious U'. elihood by firoducing 
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two yards of narrow, stubborn, waterproof 
flaiincl in sixteen toilsome hours. But he is 
fast dying out. His children have made the 
streams their servants, set up larger looms, 
studied modern needs, and outgrown the 
faults^ while retaining the virtue.s, of the 
fabric of their forefathers. 

Carmarthenshire, Clirdiganshire, Pembroke¬ 
shire, Montgomeryshire, and Merionethshire 
are the woollen centres of to-day. They 


Usually whole families are employed in 
this industry. Homes arc thus kept together 
happily and profitably, luid the depopulation 
of the rural districts checked. The fact that 
these workshops exist and increase in the 
face of the enormcjus factory comijctition 
seems to point to far larger possibilities. 

Many of these little factories are but 
the picturesquely thatched and whitewashed 
cottages dear to Jhe artist. The evening 



CAKin-NTr MACHINF. 


show an increase of about 9'S pcf cent, of 
weavers during the last ten j’cars, which, 
considering the total population of each of 
these counties (excepting Carmarthenshire) 
has seriously declined during the same jx^riod, 
is a more substantial one thiin at first 
appears. 

In Wales and Monmouthshire there afe 
now over 1,000 factories and workshops, 
employing 1,842 men and 980 women, and 
584 powcr-lcKjms at work. The cottage 
weaving machines vary from the first 11) 
shuttle 22-inch loom to the .latest improved 
Jacquard extra double-width jx>wer-weaver. 
But the hand-loom is very generally used. 
It produces abtmt twenty yards of material 
in a dav of twelve or fourteen hours. 

4A • 


primroses and hollyhocks in the garden jjatch 
are spread with bleaching stuffs, and the 
gnarled apple trees rojxifl from bough to 
bough with drying \ arn. Behind the cottage 
is the long, low weaving shed, where, perhaps, 
as many as three busv' looms arc working. 
Two of them will probabl)’ be hand-looms, 
but the third, and pride of the weaving family, 
is, in all likelihood, driven by the little stream 
that rushes noisily down the hill through the 
garden, and can earn as much in a day as 
the other two in a week. 

Above the weaving shed is a loft where 
sacks and ha>-cocks of woo! arc stiired, and 
giant balls of worsterl yarn are laid ready 
for the greed)- looms. On the other side of 
the busy, Htte.-ed yard is the wash-house, with 
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by machinery. Machines called 
tucker,” “ scribbler,” and 
carder” are in general use. lint 
for specially fine kinds of material 
the wool is carded by hand, on 
account of the^S(jfter 
finish obtained. The 
•same friendly torrent 
that moves the great 
.spinning machine does 
the winding and 
skeining for the 
cottage spinner, who 
is also responsible for 
the clransing iif the 
\ arn from the oil he; 
mixed with it in its 
manufacture, and 
sometimes fijr the 

dkyixit wool and yaun on hushks. d) eing of it ; but the 

sujjerior dress goods 

its row of huge Clippers, and the wooden arc usually dyed after they are woven, 
screw-presses in which the finished material Spinners receive from three|K;nce to four- 



is “ milled.” Heyond this is a much dis¬ 
coloured plot of ground, scattered with the 
ashes of many fires, broken [jots, and 
wooden siioons, where the d\-eing is done 
in huge cauklrons over earth ovens. 

'I he wimling machine and pattern board 
arc usuall}' kept inside the cottage for the 
leisure hours of the female workers. Often 
every available space in the ])iciure.sc|ue 
kitchen is crow'ded with “ j'rins,” “ sijools,” 
and skeined yarn. .Sometimes thej' even 
encroach on the parlour, usualK- kept sacred 
to “ the Hook,” Sundays, and funerals, until 
the bu.sy housewife has time to store them 
in the big w'all cupboard by the .settle, where 
she kee[)s her patterns and order-books. 

I'he wool is bought direct from the farmers, 
the price paid being usually about ninepence 


pence-halfpenny a pound for the spBuiing. 
With a machine carder thev can work ninety 
ora hundred pounds of wool in two da\s.work¬ 
ing fifteen hours a day ; ll;e\- thus earn /.2J:o 
a week, allowing for working expenses. 

1he dyeing is now the chief problem the 
Welsh cottage wca\cr has to face. 1 lis looms 
have been improved, and his taste in patterns 
has been educated: he has learned to 
thoroughly wa.sh the oil and grease from his 
wool, to spin it .so that it shall be light and 
soft, as well as strong and durable, to apply 
power where desirable while retaining the 
excellence of his hand fini.sh, and to admire 
his product witlunit that hard and shining 
surface from over “milling” that was so 
dear to his ancestors ; but to obtain the 
delicate, fa.shionable colours remains with 


a pound. It is sorted fine and coarse, and 
carefully washed by the cottage w’ea\crs, 
who then .send it to a local factory to be 
spun. Spinning factories are now’ usually 
worked b_v water pow'cr, aitd are separate 
from the weaving factories,, though .some 
weavers own small yarning machines. The 
picture.sque spinning-wheel of old has de¬ 
generated into lumber, unless it has Ixien 
bought and promoted to the high estate of 
a boudoir curio. ■ . 

Carding, .. jtoo, is often now performed 


him a technical difficultv, and he is often 
obliged t«) send his dre.ss materials to the 
great dyeworks of Ivngland and Scotland. 
So far in this matter he has no .sort of com¬ 
bination, and mu.st pay for his dyeing, carriage, 
etc., at the (jrdinary retail rate; the natural 
result being that, as he finds this cla.s.s of 
goods gives him more trouble and less profit 
than flannels, tweeds, petticoats, and .shawls, 
he deserts it for them. Yet it is in the finer 
hand-finished stuffs that he is so capable of 
excelling. 







WELSH COTTAGE INDUSTRIES. 
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The Aberystwith College has already taken 
action in this matter, and extension lectures 
a!id technical schools are now being organised. 

little instruction and ii\itial expense are 
alone needed. The Welsh have alwaj’s been 
<!.xi)ert d)-ers of the old sort. There is the 
fainoits .secret black dye of Carmarthenshire, 
the concoction of which is now known (jiil}' 
to one old .s[)inner, who intends commu¬ 
nicating the receipt to his nephew on his 
deathbed. It is a pity a less limited use 
cannot be made of his knowledge, for the 
black is perfect, and, however old or 
maltreated the fabric that has once received 
it may be, it is never rusty. The gener- 
;dlv known c?\’es are vegetable, and are 
ftutstU’ collected b\' old women fnan the 

y y 

woods and heilgcrows. Ragwort, damson, 
crottle, logwood, seaweed, and imported 
inrligo are stewed mj steriously in tlie witch- 
like cauldron.s. The range of colours pro¬ 
duced is, though small, |)retl\' and absedutely 
trustworthy in sun or rain. 

I’htj natural wools of Wales are particularly 
good. There is a breed of black sheep fri>m 
who.sc coat a rich dark-brown ckjth is pro¬ 
duced, and another of different ilk whose 
welter wool becomes a ijure blue-grey tweed. 


w'hile the white ileece of the mountain .sheep 
should easily rival the finest German white 
wool goods. 

Until the technical difficulties of .scientific 
and artistic dyeing are ma.stercd it must 
be in the man>ifacture of these white and 
natural goods that the cottage weavers 
succeed. Their natural .shirtings, flannels, 
tweeds, breeches cloth, {xitticoats, and shawls, 
in pattern, colour, and texture, coin]jarc 
fa\<jurably with tlie be.st in the market, 
while as the result of self-pre.servation 

in the Welsh climate everything produced 
on the cottage looms washes well, withtmt 
shrinkage; and the wearing-out of a Welsh 
coat is still a matter of much time and 
difficulty. 

Welslt cottage wca\er.s of to-day eSrn 
about £ i a week. This means eighty 

)'ards of flannel at the whole.sale price 

of four|x;uce-halfpcnny a jarrl, le.ss one- 
third for • attenfl.'uice of bo)’s, .shuttles, 

looms, etc. Often his profits are further 
docked bj' one-tenth, «nving to his lack 
of combination in selling, which’ necessitates 
his trudging to the fairs and markets with 
his produce, in the mediawal manner of 
his ance.stor.s. B.tKlsKR. 


( f'/ti' lUmlrtUious 


lilts ai H'ii' I’ll- /ilii'lojiriiphs spivhilh lithen for Ihr /nir/<osr, ami on- llie 

Cp/'Vrurlit ol ('mil'll and ('o.i f-ld.) 
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THE ENGINEERING INDUSTRY. 


I ^NGINKICKING has a much wider scope 
> to-da)' tlian it liad two thousand years 
aj^o, when iVrchimedcs disco\'ered the 
theory of the lever, the utility of the pump, and 
the lifting; power of the derrick. The modern 
engineer alters the earth’s surface, flings 
bridges over ravine and arm of the sea, 
tunnels beneath mountain, climbs rugged 
slope, dives into mine, and burrows under 
great city. He makes land and ocean travel 
easy. He is the universal helper of industry. 

The civil engineer has the highest social 
jiosilion; but the mechanical engineer has 
a position of great usefulness, because his 


work is infinite, and his invention and handi¬ 
craft tend to decrease human slavery, and 
to make life less laborious, brighter, aiftl 
happier—though to the end of time some 
men seem destined to the ine.xorable fiat that 
they must earn their bread by the swvat of 
their brow. 

There are many branches of engineering 
—civil, railway, mining, sanitary, milliiig, 
marine, naval, military, and electrical ; and, 
with the newer application of science to 
industry, tlie aerial engineer mav soon put 
his brass plate on do<jr of city office, tlu^ugh 
his working plane will inevitabl)' be the 
firmament. 

The engineer, civil or mechanical, 
is indispensable to the railway, for 
it is on his capacity to design, con¬ 
struct, or equip that the line deixinds. 
Telford, the builder of the Menai 
Suspension liridge, the maker of the 
Caledonian (?anal, and the delver of 
St. Katharine’s Docks, was the most 
notable civil engineer t)f the opening 
of the nineteenth century; but George 
Stephenson, the father of the Kngli.sh 
railway .system, was more versatile 
—he combined both civil and me¬ 
chanical engineering. In his career 
mechanical engineering had the first 
place, civil engineering was simply 
an acce.s.sory or an incident. His 
inventive genius was concentrated on 
the development of the locomotive; 





SWlXCr HRIDQK OVKR THE WKAVKK. 
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the track it ran on, the bridge it cro.s.secl, rigid bridge i.s in greater demand. The 
or the tunnel it shrieked thnjugh, was merely Forth Bridge, engineered by Sir John Fowler 
an industrial consecjuence of the engine’s and Sir Benjamin Baker, a giant among 
progress. dwarfs in comparison with other bridges, is 

But since his day civil engineering has formed of three enormous cantilevers, or 


rea.s.sertcd itself as the brain power, in 
trast to the mere lalj<JLir of construc¬ 
tion. No obstacle is great enough r 
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to daunt the civil engineer; 
and his fight with and 
control of Nature became 
more dogged aiul complete 
in the middle of the last 
century, when R obert 
Stephenson in the north and 
Brunei in the stnith. both 
civil engineers of eminence, 
were rivals in the principle 
of railway construction, and 
p.articularly in width of gauge 
and in bridge-building. 

.'\s a proof of Robert 
Stephenson’s shrewdness with 
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brackets, rc.sting on three huge piers; or, to 

give a more graphic 

- description, the picr.» 

/•<! might be Herculean 

/' * men sitting in huge 

r*' chairs, am! gr.'isping 

u ith each hand the 

It is his duty to 
determine tl.e 
n>utc, to make 
the plans, to get 



TIIK STEAM NAVVY AT WORK, 
r mniUv iutph-i h WliitahrBnt.. HtrpMh, marfreilt.) 


regard to width of track, the 
Great Western Railw'ay Company, after 
clinging to the bn)ad gauge for man)' years, 
abolished it and adopted the narrow gauge 
throughout their system ten years ago. The 
use of the stationary engine has been revived 
on electric tramway and railway, but the 
moving locomotive has superseded it tni 
the steam-power railway; and though the 
suspension bridge has still its defenders, the 


J’arliamentary .sanction for the line ; to 
engineer the various works, .sidings, .stations, 
viaducts, bridges, and tunnels; to be on the 
.alert for possible exten.sions; to efficiently 
maintain the permanent wa)-; and on some 
systems to maintain canals, docks, and 
landing stages. 

Nevertheless, he is absolutely pi.)wcrless 
without the output of the mechanical engineer, 
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CALIfO I'UINTIXO MACHIXK. 

{i'hoii) Mi'\\rs. Mulht’r i*** I'Utli, iMi) 

by who-ic iiulustiial .skilJ nearly evcrjlliiii!^ 
in iisi# nn tlie system, from the Hcssemcr rails 
to the luxurious train and the sitjnallinfj 
apparatus, are producerl. The works of the 
tire.at l''.astern, (Ireat Northern, Circal ('cntral. 
Midland, (beat Western, and lajiidon and 
North Western are striking examples of what 
can be done in the direction of mechanical 
cnyineeriiiff. They are all capable of turninjr 
(Jilt a complete rail\\a\' eijuipment, and excel 
in locomotive m.ikiii}*' and buildiii" 

The LoikIoii and North Western Kailw.ay 
f'ompany, sendinj^' upon their track a ^rand 
t\ pe of locomotive that runs over a mile a 
minute between Liverpool and London, are 
not averse from the interchan};eabiIil)'of parts 
in enoinc-buildino, particularly of cylinders, 
valves, connectino-rods, axle-boxes, and other 
fittinjfs. They can, at their (‘rewe works, 
erect a locomotiv'e in a month, in a fortnifjht, 
or, in emcrjfenc)-, in a day; but, however 


the ei}fht-h( jurs da}'. No labour-saving device 
is neglected, either for the outside market or 
for use in the works. There is the swish 
of plane and the noise of hammer in the 
jjattern shop, the clang of toil in the 
forge, the move of men in the foundr)’, and 
the tinkling din of a thousand bits of biiass 
in the upper store}', in which vabes and 
all small fittings are fashioned bx' machine 
and haiul; but the great shops, particularly 
the erecting shop, are comparatixcl}' silent. 
Nearly all the machiner}' is drixen b}' electric 
mot(jrs, and the machine tools, moving 
automatically and doing their xarious tasks, 
from the manipulatirin of the raw material 
to the output of the finished *.irticle, gixe 
one the notion that, instead of fmel}' created 
contrivances of iron .and steel, they are 
sentient beings; though, like (lal.itea, the}- 
are without the gift of speech, and do not 
argue xxhatever burden of xx'prk they hax e to 
bear. 

In the mechanical engineering .shoijs much 
heaxy machiner}' and aiipliances arc in course 
of making and building. The huge filters, 
grax ity and pressure, for filtering the water 
from lake or river for tcjxvn or village supplx', 
or for the purification of effluent water from 
factories, look like iron-clad fortresses. Tlie 
surface condensers built fijr the Manchester 
Corporation, to condense the exhaust steam 
from the enginesdriving the dynamos that work 
the city electric trainxvays, aic perhaps the 
laj'gest of their kind in the countr}', anti dis¬ 
tinctive ft)!' careful workmanship both in their 
huge castings and brass tube plates. Here is 
a stationarx’ armature ring for a cb'namo for 


(luickly they build it, the engine when in 
steam is a credit to the builders. It neither 
leaks nor runs axxax', like some of the 
.American engine.s, xvith a fortune in coal. 

Meantime, the pessimist xvho 
croaks abi/iit the decadence of llriti.sh 
industrx' xvould do well to run 
through the Salford Iron¬ 
works of Messrs. Mather and 
I’latt, Limited, at Manchc.stcr. 

The xvhole place is alert to 
keep abre.asi of the foreign 
competitor, and that even 
with the fairest and mo.st 
healthy conditions of employ¬ 
ment and the adoption of 



A GKKAT STKAM DYNAMO. 

[rhoio suppUtd Mtstrt. LwdUy ^ C#.. £JH.t Batricreft, nrar A/aucAftter,) 
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electric power and lighting purijoscs, really 
a gigantic wheel, capable of far greater possi¬ 
bilities than. Holbein’s “ Wheel of Fortune ”! 
there is an improved high - lift centrifugal 
pump, which, coupled to an electric motor, 
Avill force water to a head of 120 feet with 


a single chamber, or 360 feet with four, 
and -at an efficiency of over 70 per cent. ; 
and yonder an electrically driven three-throw 
variable stroke pump, so nicely adjusted that, 
while the speed of the motor remains constant, 
the stroke of the plungers can be .altered 
by hand even when the pump is running. 

These, and manj’ other gipparently cum¬ 


brous machines, arc toyed with without any 
great physical strain. Yard and shop are 
equipped with ground or overhead travelling 
cranes ; and the heaviest castings are brought 
with celerity and placed in position in the 
fine erecting shop as easily as if they iwere 

feathers. The mech- 
anrcal engineer seems 
to be a swarthy and 
robust chrysalis of 
theelectrical engineer. 
The two departments 
are interdependent, 
and both go to make 
a pcrfefct whole. The 
fact is demonstrated* 
in a hundred ways in* 
the various shops in 
which open or closed 
•Steel-clad motors^ 
compound engines, 
condensers, dj-namos 
(including the ICdi- 
s o n - II o p k i n s o n 
dynamos), pumps, 
and textile machinery 
(including electricalfj^ 
driven calico printing 
machines, and a very 
skilfully constructed 
.sample colour i)rint- 
ing machine for the 
Tokio School 01 
Technology in 
Japan), as well as all 
kinds of ingenious 
aijpliances for sewage 
purification and sani¬ 
tary engineering,, are 
made. 

In every jiart of 
the works, from the 
pattern shop to the- 
gallery of the erecting 
shop, where the great 
armatures are being equipped for their electric 
work, there is evidence of strenuous brain, 
originating and controlling mechanical and 
hand labour; and with all this activity 
and responsibility the head of the firm, 
.Sir William Mather, M.P., i.s essentially 
broad-minded, and has looked far beyond 
his workshops, in Ms well-doing, to the 
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PASSENGER ENGINE. 
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Valley of the Nile. 

Duriti" his visit to 
I^Kypt. while at 
Khartoum, he offered, 
entirely at his own 
expense, to ecjuip the 
Gor^lon College with 
engineering plant, 
with a view to 
manual training of 
the natives. This he 
is doing; he is fitting the school <jf 
English technical instruction in the far¬ 
away desert with steam and electric engines 
and machinery, and willi tools of various 
kinds for working in wood, lead, iron, and 
steel, so that the sons of the followers of 
the Mahdi may become adept in the ele- 
menttary arts of mechanical engineering. 

The existence of the mining engineer is 
chiefly remembered at the time of great 
colliery disaster, when he is jirominent, and 
often heroic, in his efforts to save life ; but 
his daily work is e<[ually responsible, lie 
has *to gauge tlie lie (.)f the mineral, show 
the trend of the workings likely to be safest 
and most piofitable, to insist on proper 
j*ropping, to institute liaulage and winding ; 
and, now coal-getting has been to some ex¬ 


tent removed from mere hand labour to an 
expert industrj', he must be ready, whether 
civil or mechanical, to avail himself of every 
improvement in machinery. Perhaps the 
greatest' recent innovation has been in the 
method of coal-getting itself. The miner 
has for years picked the coal from bei'ttath 
the face of the strata; now in some pits 
the coal - cutting machine, run along rails 
to the edge of the coal face, whirls its 
great wheel, driven horizontally by com¬ 
pressed air or electric motor, into the solid 
coal, and cuts it to such a depth that the 
upper part of the scam falls -by its own 
weight, 'file machine is worked. by the 
miner in a sitting posture; and he can 
get far more coal with it than with tho 
more irksome and laborious pick. 
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The jjreat city not only throbs with life 
and energy; it is, despite its impurity of 
atmosphere, often healthier than the hamlet, 
because the health committee of the corporate 
body and the sanitary engineer combine to 
make it clean and wli()Ies<)ine. The copious 
supply of filtered water, the extensive system 
of drainage, the clearance of rubbish, the 
scientific purification of sewage, and the 
prompt destruction of refuse all tend to 
the comfort and health of the people to a 
far greater degree than the haphazard con¬ 
ditions of life in a rural district. The engineer 
has abundant opportunity, in the fi)cussing 
of immense jjopulations in great cities, to 
show his resourcefulness ; and in connecting 
such lakes as 'rhirhnere and V'yrnwy with 
IV'Lanchcster and Liverjnjol for water supply, 
in vast .schemes of drainage and other 
hygienic projects, and in the electrification 
of the tramway.s, he has exceeded the 
estimate of Cftnfucius as a benefactor of 
mankind, fur he has conferred upon socict)’ 
both pleasure and i)rofit. 

.'I'he engineer is necessar)- to the building 
and manning of the ships that have made 
Ikitannia mistress of the sea ; and he designs 
and rears the lighthouses that safcguaid 
the ve.s.sels from w reck. Tltere is no great 
work anrl no important industry tliat is 
not the better for his thought and cnergj-. 

I le is vit.'d in jicace ; he is indispensable 
in war. 'J'lie Arni)' would be a feeble thing 
without his weapons and engines of offence 
and defence: the Navy has been revolution¬ 
ised by his fertility. I'he old three-deckers 
have given place to battleships with armour- 
clad hulls of hardened steel, and fitted with 
defensive machinery and gunner)', -.cientific 
and deadly. The triple - expansion engine 
and the twin-screw have given greater speed ; 
smokeless pow'der, the tjuick-firing gun, the 
electric search-light, and a hundred ingenious 
appliancc.s have intensified modern naval war¬ 
fare. There is no limit to the possibilities of an 
engineering career on shipboard, and in the 
invention and construction <jf new st)'Ies of 
war-ships; and (me of the most unique develop¬ 
ments of industrial cnterpri.se is .seen at the 
works of Messrs. Vickers, Sons and Maxim. 

The firm not only make defensive armour, 
but they turn out projectiles that will go 
through it as if it were gingerbread, .so 
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that whichever is worsted in a naval engage¬ 
ment Messrs. Vickers have the best of the 
argument. At Barrow-in-Furness they have 
adopted contrivances that w'ould have amazed 
English engineers in the mid-Victorian era. 
Ihc self-charging furnaces are a revelation to 
pig-iron makers accustomed to the w'aggon- 
load feeding of blast furnaces; and electricity 
is applied to steel plate puncher, or machme 
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bolt maker, or moves the huge cantilever 
crane that travels noiselessly along the lofty 
platf(»rni, with gigantic arms outstretched, 
dropping an armour plate here or a capstan 
there on battle.ship in jn'oeess of building 
as easil)' as if they were toy.s. 

What strikes one about engineering is 
the magnitude and diversit)' of it. Engineer¬ 
ing api)ears t(i lx; a huge grapple with the 
forces of Nature, and inclines the faint¬ 
hearted to say that a great engineer is 
born, not made ; but there is no rea.sou W'hy 
the well-educated, industrious youth, with a 
liking for the civil, mechanical, or electric 
side of it, and W'ith a vigor^is mind and 
opportunity of vvcjrk.shop practice and tech¬ 
nical 'instruction, should not rival in notable 
work the engineers who have made a name 
in history. JOHN Pkndi.Eton. 
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A STRKKT MUSICIAN. 


London, street in¬ 
dustries form a much 
,*33, more imiiortant fea- 

turc of o])cn-air life than 

Alike number, 
and service to the com¬ 
munity, they arc peculiar 
to the Metropolis, which 
depcntls on them for the 
•satisfyinif of its daily 
needs to an extent not 
paralleled elsewhere. 

Among those Avho 
follow street occupations 
in London the coster¬ 
mongers are the most 
numerous clas.s. 'Ihey 
number between si.xty and 
.seventy thousand, and sell 
not only perishable goods, but earthenware, 
old clothes, books, sweets, etc. Some of the 
vendors of fish, fruit, and vegetables are like 
ordinary greengrocers, and pos.ses.s rounds 
which they work regularly: some—“draggers” 
—ply their trade in the gutter of business 
thoroughfares; and some stand in the street 
markets, of which there arc more than one 
hundred in the Metropolis, from busy, frowsy 
" Petticoat Lane,” with about eleven hundred 
stalls, displaying everything, from pickled 
gherkins to second-hand cameras and surgical 
instruments, to suburban marts containing 
fewer than a dozen stands, and those given 
up to nothing beyond fruit, vegetables, and 
fish. The men who sell articles which will 
keep for an indefinite period invariably carry 
on business in these street markets, or, as the 
costers say, market streets, or on isolated 
“ pitches," and for this reason they are 
technically known as “pitchers." 

There arc .several grades of costermongers. 
In the first rank are the men who own a 
barrow and^ pony or donkey ; next come 
those who hire a turn-out at a cost of about 
6 s, per week, plus, of course, the keep of the 
animal; and below these, perhaps the largest 
section of costers, arc the industrious, and 


resourceful street merchants, whose stock 
is set out on a hand barrow, hired at the rate 
of IS. per week. Numbers of such n»cn 
.sell on commission. A' prosperous coster¬ 
monger in many cases iiT-o\ides a dozen or 
score of them with both stock and barrow. 
For the barrow, which ho him.self has hired, 
they must pay at the usual rate ; the unsold 
stock the)' return to him, and give him a 
percentage of their takings for his trouble 
and risk. 

M'ithout c.xception, costerinonj^ms, whether 
“big” or “little” men, are a hard-working 
class. I'he fish vendor has to be astir in the 
small hours of the mornings to get to 
Billing-sgate betimes, while the fruit and 
vegetable dealer is usual!)' at,Covent Garden, 
the liorough. Pudding Lane, or .S|)italfields, 
long beffire Lonrlon is awake. Sometimes 
he visits all these markets in turn, and in the 
eiul finds nothing worth bii) ing. Prices rule 
too high, ^ccasionall)-, the lot of the 
suburbail' c()stC»\ is still harder. As a rule, 
he does his iiiarkeLlng in the afternoon, 
purchasing thciV thc coihmoditics that he will 
retail on the * following day. But, after 
pu.shing his barrow for five or si.x miles to 
.Spitalfields, he may be unable to get what he 
wants, and consequently have to rise at three 
or four o’clock next morning and go over the 
ground again. ('o.stermongers, in fact, arc 
among the most hard-working members of 
the community. 

Included in the ranks of these .street 
hawkers are a good many men who, while 
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not strictly costermongers, ;ire generally 
classified as such. There arc, for instance, 
vendors of salt and hearthstones, firewood, 
and other hou.sehold necessarie.s. The fire¬ 
wood {Icalcrs are^ in a sense, manufacturers 
as well as retailers, since they purchase the 
raw material, saw it into lengths, chop it 
up, Jaundle it, and, finally, sell 
it. riieir wood they obtain in 
various forms from many 
quarters — sleepers from the 
iron road, beams and planks 
from old buildings in process 
of demolition, packing cases 
from warehouses. In the winter 
you may see scores of them 
hovering round a road that is 
“ up,” in quest of the old blocks, 
which, though practical!}' 
worthless for fire-lighting pur¬ 
poses, make excellent chumi) 
wood or logs. Notwithstanding 
the many sources of su[)ply 
open to firewood merchants, 
however, they are not infre¬ 
quently thrown on their beam 
entls through their inability to 
obtain any stock. 

A less important industry 
of the street is that of the 
musician. To him lADndon is, 
in general, a place of hiberna¬ 
tion. In the summer he is on 
the road or at the .seaside; it 
is only during the winter that 
he is in town. Alone, or in 


company with other instrument¬ 
alists, he then “ works the pubs,” 
pla)'.s to the people waiting out¬ 
side theatres and music-halls, and 
makes “ pitches ” just out of the 
full tide of traffic. In hi.s most 
familiar guise he is a cornet 
player or “ blower,” and he usually 
takes uj) his stand on the edge 
of the kerb. 

Chair-mending, tinkering, and 
knife aftd scissor grinding consti¬ 
tute jinolhcr class of .street in¬ 
dustries, 'I'hc number of itinerant 
chair-menders is yearly becoming 
smaller, probably because much 
of the work formerly monopolised 
by them is now done at the institutions 
for the blind; and tinkers are likewise,* but 
for another reason, dwindling rapidly, though 
they may often be met on the fringe of 
(ireater I.ondon. Grinders, on the other 
hand, arc 'as numerous as ever. Even they, 
hov\ever, feel the pinch of foreign competition. 
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for door-to-cloor j»rin(lcry is one of those 
occupations which maintain the Italian colony 
in Clerkenwcll. 

lioot-blackinjf is one of the great industries 
of the London streets, giving employment as 
it does to nearly one thousand persons. 
Tho.se who follow it are, with the exception 
of the boys attached to the Central (Reds) 
Shoeblack Society, licen.sed b)’ the police— 
who i.ssuc about 8cx> permits every j'car— 
and comi)clled to keep to the particular 
“ pitches ” for which they are licen.sed. They 
cannot roam about at w'ill; they must stop 
at such places as are assigned to them, 
however unprofitable they may turn out. 

The value of “pitches" varies enormously ; 
but it may be taken that the adult shoeblacks 
do not earn nearly so much as the boys 
belonging to the various brigades. Men have 


stood all day for less than a .shilling, 
whereas during a recent year the aver¬ 
age wccklj' receipts of each lad in the 
Central (Reds) Shoeblack Society—the 
oldest organisation of its class, having 
been founded by “Rob Roy” Maegregor 
in 1851—were S.s. 2d. The total 

earnings for the j’ear amountefi to 
;^2,878 5s.; and,during its existence 
the .society has received from the 
public for^.shoe-blacking no less a sum than 
120,5 50. 

Admirable is the system on which this 
useful society is worked. When a boy is 
admitted to the school—and no applicant 
over 16 is turned away if thejje is room for 
him—he is provided with uniform and 
implements out of the general funds. He* 
is then given a “ pitch,” the first sixpence he' 
takes at which he is allowed to spend on 
a dinner. I'he remainder of his earnings are 
divided into three equal pfart-s—one-third h» 
retains for himself as his day’s pay, one-third 
is kept by the .society to meet his expen.ses 
in the home, and the remaining one-thy-d is 
reserved as a “bank” for his benefit. And 
this apportionment is repeated day by day ; 
so that the boy gets 6d. more than two-thirc^ 
of his earnings per diem, but he does not 
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keep to the “ pitch ” on which he begins. 
With a view to giving all the same chance, 
the superintendent shifts him every three or 
four days. 

Some boys derive la.sting benefit from the 


interests, and thus the value of old “ pitches ” 
is enhanced. 

Next to keeping a coffee stall, there is no 
more profitable street industry than news¬ 
paper selling, always provided that a good 


society. It is not uncommon for a lad’s connection has been formed. Some of the 
“ bank ” to amount to >^20 or ;^30. Numbers well-known “pitches” in London streets 


of the youth.s, too, pass into the Army and 
the Navy, while others go to the Colonics 


must bring in their fortunate owners from , 
£iO to ;620 per week, and in a few ex- 


or obtain permanent and remunerative em- ceptional cases even more. 


ployment at home. If, indeed, a boy docs 
not profit by the society's 
efforts, he ahme is to blame. 

Coffee-stall keeping is 
business rather than an in 
<lustry ; but, \^atcver it may 
be called, it is of considerable 
*magnitude in 
•London. There 
arc hund reels of 
such “ hotels of 
tflie poor ” scat- * 
tered ov('r the 
city c v c r >• 
night, and sur¬ 
prising quanti¬ 
ties of food are 
spiel at them, 
m u c h of it 
good and whejlesome. Om; 
man in particular ha.s 
en\'iable reputation for the 
(|uality of his wares—a repu 
tation he has earned by 
not only making his own stkkkt n. 
pastry, but even roa.sting his 
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But there is, it must be conceded, another 
• sid(? to the shield. Most of 

th(f men who sell some par¬ 
ticular penn>' evening journal 
do not make eightecnpcnce 
per day, including the shilling 
that they re¬ 
ceive as a sort 
of retaining tee. 
Given a bad 
“ pitch,” a ven¬ 
dor may not 
sell hal f-a- 
dozen of such 
sheets in a day. 
T h c g r c a t 
drawback to 
the trade is the 
n u m be r of 
butterllies” who embark in 
it. During the school holi¬ 
days swariiis of youngsters 
take to nows\ending for a 
brief spell, sometimes merely 
K-sKi.ucKS. l^>cket-m<-)nc,\', at others 

to “ help mother,” but always 


(jwn coffee. Some caterers own eight or nine to the detriment of the regular street agents. 


stalls ; and the extent of the ])iles of edibles 
and the oceans of coffee dispo.sed of at the 


Flf>wer hawking, an industry peculiar in 
some res|x:cts to London, is carried on solely 


best of such conveniences may be gauged by girls and women. Like many other 
from the fact that the takings range from £4 occupaticjns, its form varies according to 
to ;^8 per night. With a turnover of only locality. At Islington, funeral wreaths are 
£4 nightly, the profit is at least £12 per mainly .sold; at O.xford Circus, big.baskets 

of loo.se flowers are always on show; in 
Of late years many coffee stalls have Cheapside, buttonholes are obviously the 
changed hands for considerable .sum.s, due mainstay of business; and so on at other 
in part to the value of the goodwill and in recogni.sed “ pitche.s. Of cour.se, the earnings 
part to the extreme difficulty of making a vary accordingly. 1 he most profitable branch 
“pitch” at the present time. In bygone of the trade is selling buttonhefles, which 
days a man could take up a stand nearly enable a girl to make as much as 7s. or 8.s. a 


anywhere; but now the police keep a .sharp 
look out for squatters, and move them on 
long before they can acquire any vested 


day. The best customers arc City men ; the 
worst, ladies—they frequently demand so 
much for their money. 
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“SHOKHLACK ‘ 

For their .stock flower-girls visit Covenl 
(jarden about 6 a.m. Making their purcliascs 


quickly, they u.sually go straight to their 
stands, and remain on them till they arc sold 
out. Except on Saturday night, they try 
to avoid taking any flowers home, because 
they have nowhere to keep them, and would 
sufler loss in consequence. In this they arc 
not always successful. But, in .spite of^his 
and other drawbacks, the majority of them 
make a mcjdcratc livelihood. 

Of less prominent industries of the London 
streets a long catalogue might be drawn up. 
Among the food vendors are muffin makers, 
stewed-eel sellers, and the cotjks who fry 
potatoes before your eyes. For the children 
there arc balloons, flags, and windmills, and 
many other old favourites, for lihc most part 
home-made. The penurious are catered 
for by the dealer in old hats re-furbished 
to look like new. To minister to that 
common want, “a relish for tea,” there 
are the hawkers of shrimps, winkles, and 
watercress. 

But there is no end tt) London’s .street 
industries. They constitute an inexhaustible 
side of the great city, and are con.stiintly 
increasing to meet public requirements or to 
exploit new ideas. 

‘ T. W. Wilkinson. 
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EVERYDAY LIFE IN 

''pUK bluejjicket 
1 . of to-day differs 
considcrably 
from the “jolly tar" 
of Nelson’s time. As 
far as bravery and 
handiness are ctni- 
c er n e d there is 
nothing to choose 
between our gallant 
seamen who fought 
at Trafalgar and 
those who, in default 
of seeing service on 
their jiroper element, 
checkmated the lioer 
gunners round Lady- 
smith a n d 
stormed the 
enemy’s weil- 
iiigh impregnable p(»sition at Graspan ; 

-jjut socially there is a wide gulf be¬ 
tween the two. The handy-man has 
long ceased to be the <lrunken, dis- 
■sipated, improvident fellow his ancestor 
was ; he is cleaner, thrifty, better 
educated, and a bit of a scientist to 
boot. 

.Service in the Royal Navy offers 
great attractions to well-behaved men 
and boys. It jmn’ides continuous 
employment at a gof)d rate of pay up 
to the age of 50, and to tluit (jf 55 
in certain ranks and ratings; and 
amongst other advantages, notably 
those of seeing the world under pleasant 
conditions and having a chance of 
acejHiring distinction by zeal and gal¬ 
lantry, cfirries with it life pensions at 
expiration of .service and employment 
in the Civil Service after being pen¬ 
sioned. 

Boys are entered for training as 
seamen between the ages of 15 J and 
i6J. Every boy previous to Iseing 
entered must satisf)’ the examining 
officers that he is of robust frame, 
intelligent, and of perfectly sound 
48 
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and healthy constitution, that he is able to 
read and write, and that his height an^ 
measure are sufficient. Again, every boy 
must bring with him a certificate of birth 
or a declaration from hi.s parents and 
guardians that lie is of proper age ; also 
the consent in 'writing of his parents or 
guardians to his entering the Royal Navy 
and to his engaging to serve until he shcdl 
have completed twebe )’ears’ continuous 
•service from the age of ]8. It should be 
noted that boys who have been in prisons 
or reformatories are not received, while 
industrial school boys have to obtain the 
special permission of the Admiralty, which 
makes strict inquiry into their antecedents. 
Having pa.s.sed the-final medical examination 
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at a Naval Depot, the candidate is sent t«) first-class boys. On completion of training, 
one of the harbour training ships, where and attaining the age of l8, they are rated 
he commences his career with tlie rating as ordinary .seamen and drafted to the dep6ts 
of a .second-cla.ss boy and pay at 6d. per day, for general service under the same rules and 
which his good conduct niaj' increa.se. Whilst rates of pay as those who enter as boys in 
a boy is in the harbour training ship he is harbour training .ship.s. 

(iredited with ;£^lo^to enable him to provide Men and boys supply their own outfit, 

towards the cost of which an allowance 
is made on entry and ag-iin on re- 
engaging. The kit of petty officers, 
seamen, artificers, .stokers, Ijoy.s, and all 
other ratings nut specially provided 
for, comprises i monkey jacket, i jer.scy, 

1 comforter, 2 pairs t)f serge and cloth 
trou.scrs, 4 pairs of duej^ trousers, 2 
serge and 3 duck jumpers, 2 jumpers 
with collar, 2 serge and 2 drill frocks, 

2 check shirts, 3 flannels, 2 pairs of 
woollen drawers, 2 cholera belts, 3 Jean 
collars,'2 pairs of socks, 2 black silk 
handkerchiefs, 2 cloth cap.s, i .sennet* 
hat, I pair of half boots, i knife, 2 
lanyards, i bed, 1 blanket, and 2 berl 
covers—to mention only the principal 
articles. 'I'he seaman keeps his papers 
and personal po.sse.ssions in a specially 
provided receptacle known as a “ Dittv^ 
Box.” 

Soon after he has attained the rating 
of ordinary seam.an, the bluejacket 
undergoes a course at a gunnery school, 
either at Whale Island, IMjnnouth, or 
Sheerness ; but a scheme has recently 
been matured for transferring a large ' 
proportion <jf the instruction in gunnery 
from the gunnery schools on land to 
the sea-going fleet, and for confining 
the further education in gunnery schools 
to those seamen who show special 
clothing and bedding. In course of time aptitude. • Nevertheless, we must devote a 
he becomes a first-cla.ss boy, and is sent few lines to the gunnery school at Whale 

to a sea-going training .ship ; and at 18 Island, which is the most perfect in the 

the boy Isecomes a man and is rated an world. Whale Island is a mud bank in 
^ordinarj’ seaman, receiving the sum of ».s. 3d. Portsmouth Harbour, which has been rc- 

per day, which increases to is. 7d. when claimed from desolation, and laid out with 

he becorrtes an able seaman. It is also commodious officers’ and men’s quarters, 
possible, ^owever, to enter the Royal Navy gymnasiums, parade grounds, and an im- 
at a slightly later age—namely, as a youth portant edifice known as the “ Battery.” 
between i6| and 18 years of age. These The last-named is a long, low building, fitted 
youths are entered for six months’ training up so as to reproduce the conditions prevail- 
in a sea-going training ship, for the first ing on board ship. Practically every tyjx; of 
three months as second-class boys ; then, naval ordnance will be found therein, grinnilig 
if their conduct has been satisfactory, as through port-hole or casemate at the op^ 
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water. Many of the guns are fitted with 
tubes, which enable them to fire miniature 
projectiles at targets representing ships, 
which are equipped with an ingenious 
mechanism causing them to roll about as 
ships roll oji the waves. 'I'his instruction 
is afso carried out at night, when the gun- 
sights are electrically illuminated. Out of 
doors, the seaman is practised in fic]d-gun 
and machine-gun drill, rifle practice, and 
cutlass drill, and here, too, he learns all about 
ammunition and fuses. • Further, he under¬ 
goes in.struction in elementary fortification 
and rocket drill for .saving life at sea. About 
1,500 men ar*; present at a gunnery .school 
course, and at those held on Whale Island 
the men are most comfortably housed and 
fed, and allowed [ilcnty of recreation. 

.'\ man leaves the gunnery school with 
a certificate as first- or .second-class seaman 
uunner. A man with a first-class certificate 
may be further trained to <]ualify as a 
gunnery instructor, or he may \oluntecr for a 
torpedo cour.se on board one of the torixitlo 
school .ships. 

When a man has gainetl sufficient ex¬ 
perience of a seaman’s duties, and is a good 


helmsman, Icridstnan, etc., with a fair know¬ 
ledge of gunnery, he is rated an able seaman,^ 
from which rating he may pass up to be 
leading seaman, petty officer, and chief petty 
officer. A man having been seven years at 
sea (one year of which as petty officer) is 
eligible for promotion to^ warrant officer.' 
and to the commissioned ranks of chief 
gunner and chief boatswain, with pay varying 
from 5s. 6d. to i^s. a day. The rank of 
warrant officer is ^he highest which seamen 
can aspire to in the ordinary course of events; 
but th<jse of exemplary conduct, who may 
distinguish them.selves by acts of gallantry, 
arc eligible to hold commissions, after under¬ 
going an ■ e.xamination, in such rank or 
poJiilion as the .Admiralty may deem them 
worthy to recei\e and competent to fill. 
Warrant officers, hf)wever, may retire with 
the honorary rank of lieutenant and a ficnsion 
of ;^150 [jcr- annum. 

Now let us briefly de.scribe the bluejacket’s 
life aflojit. On the day a .ship commissions, 
the lalings t«jld off to her go on board from 
the dejjot, and as each man is told off he 
receives a card, which tells him his exact 
place in his new domicile. I'rom it he learns 
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the watch and mess he belongs to, his place 
at the fire stations and in the boats, and 
his location for duty when the ship goes 
to quarters. It should be added that the 
men are divided into two watches, those 
on tlie left-hand side of the vessel being 
knoun as the Port watch, and those on the 
right-hand side as the Starboard. Nothing 
could be more perfect than the working of 
the marvellous mechanism that comes into 
force when one of His Majesty’s ships hoists 
the pennant. From lower deck to bridge, 
every man knows his place, and what he has 
to do w'hen he gets there. To the uninitiated 
the work may seem easy, simply because 
everything moves smoothly and well; but 
the fact of this smoiithness and perfection 
implies that a vast amount of forethought and 
care has been exercised in advance. 

W'hen the stores and provisions and am¬ 
munition have been taken on board, the ship 
weighs anchor for the purpose of unddtgoing 
her steam trials, which proving satisfactory 
she departs for good to whatever part of 
the ocearythe Admiralty has assigned to her. 
Every bluejacket is sent on foreign service for 
a period of three years. 

Of course, the routine observed on board 
ship differs slightly according to the part of 
the world the letter may be in at the time, 
but the following description of a daman’s 


day afloat may be accepted as fairly repre¬ 
sentative: Work starts at 4 a.m., and the 
ship must be clean by 8 a.m. The cleaning 
process usually commences with “something 
with sand,” and in fine weather “Jack” lo\^ 
pa<ldling about with a scrubbing-brush aiul 
hose in an inch or tw<j of sand and water. 
Cleaning wood and brass-work with the bath- 
brick and emery paper follows, and ever)' 
man takes a pride in tr\’ing to make his (nvn 
little bit of brass briglner than those of 
others. Tlie \vork f)f cleaning is punctuated 
by breakfast Ixitwecu 6.30 and 7 a.m., and at 
8 a.m., or thereabouts,, the guns come in for 
attention. At 8.30 a.m. the men parade in 
divisions and are inspected by the officers, 
while after “ Divisiciiis ” come prayers. The 
latter being performed, the bluejacket has a 
little leisure, in which to enjo)' a “ relish ” 
from the canteen and a w'hiff of his pipe; 
then he has to attend drills and exercises 
lasting till 11.30 a.m. At 12 bells) 

the b(.)’sun pipes to dinner, which consists 
either of i lb. of salt pork with split peas or 
I lb. of salt beef with flour, raisins, and .suet, 
or preser\'ed beef or mutton in lieu of the 
pudding materials. Every alternate day ^ lb. 
of preserved potatoes or rice are issued, while 
there is also a weekly issue of 3 oz. of oatmeal 
and small quantities of mustard, pepper, salt, 
and vinegar. Grog is served out after dinner. 
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from a large tub inscribed with the loyal 
toast—“ The King, God bless him! ’’ The 
grog is irrepared at 12.30, under the eyes of 
an officer, every man being entitled to half 
a pint, made up of i part rum to 3 parts 
water. Men not taking it receive instead 
a ihoney allowance equal to i Jd. ever\' two 
days. Youngsters^ under 20 years of age 
arc not all(jwcd grog, and are known in 
conseciLicncc as “ Nordenfclts.” 

From 1.15 to 3.30 p.m. there is more drill 
for one watch, tlie oilier going below mean¬ 
while, and at 4.30 p.m. the decks are tidied, 
preparatory to supper, after which the men 
change into their night rigs and leisure 
follows. At 7.30 the crew “stand by ham¬ 
mocks," and at 8 p.m. the first watch muster. 
At 8.30 p.m. there is a final cle;in up, and 
fifteen minutes later the order “Out jiipes and 
smoking lanterns ” is given, and the Com- 
. mandcr makes h>s nightly round. By 10 p.m. 
the crew of the floating fortress arc sound 
asleep. Needless to say, there is a regular 
routine of “ exerci.scs." One day it is torpedo- 
net practice; another it is action or target 
practice, when c\ erything is cleared away from 
jthe deck which could po.ssibly interfere with 
, the fire of the guns ; another it is “ Man and 
arm boats” for gun practice, the boats forming 


up in yne abreast and firing with their i2-pr 
and 3-pr. ciuick-firers and Maxims at a target 
500 yard.s away; and on another it is boat- 
sailing exercise, which training has a practical 
object, for landing parties can .sail quicker 
than row, hence the former is always made 
use of when possible. 

Thursday is “Make and mend clothes day,** 
and is regarded as the bluejacket’s half¬ 
holiday. Wherever, the wide world over, a 
British man-of-wfir may be, the usage is the 
same, and has been regularly observed ever 
.since King William IV. in the the “twenties" 
of the hast century, as Duke of Clarence and 
Lord High Admiral, first instituted the 
practice. 

One or two details ought to be added 
before leaving the subject of the .scaAian’s 
da}'. Breakfast and supixir arc made off 
an allowance of ^ oz. tea, i o/. chocolate, 
2 oz. sugar, and ij lb. bi.scuit. In harbour, 
however,'the .seaman is allowed ij lb. of 
bread, J, lb. vegetables, and, one day a week, 
1 lb. <.)f fresh beef or mutton. The me.s.ses 
are strictly divided. .Among the officers, the 
captain has his meals alone, while the 
remaimler of the commissioned ranks are 
divided between a wardroom and a gunroom 
mess, 'rhen there is a warrant officers’ mess ; 
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while on the lower deck the chief petty 
officers, the stokers, and the able seamen arc 
nicely divided. 

Before passing on to other branche.s of 
the Service, it ha.s to be noted in regard to 
the seaman class that a number (jf boj’s in 
the training ships are selected for the signal 


divided into engineer officers, artificers, and 
.stokers. 

Engineer officers enter this branch by 
competitive examination between the ages 
of 14 and 17, and gf) through a cour.se of 
technical training, lasting four or five years, 
at the College at Keyham. *. 

The engine-ryom artificers must 
be competent workmen — fitters, 
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copper-smith.s, boiler-makers, etc.— 
and can join the .service, after passing 
an examination in the “three R’s” 
and the practical management of 
steam engines and Ixjilers, between 
the ages of 21 and :|^. They are 
enterefl as chief pett\' officers, a 
position wliich carries with it many 
privilege.s. The pay on entry is 
38s. 6d. per week, rising to 45s. 6d. 
after twelve years’ .service. After 
eight years’ servifce they become* 
eligible by examination for advance¬ 
ment to rating of chief engine-room 
artificer, at from 49s. t(j 52s..(id. 
per week, while, when in charge of 
engines, they receive at least 7s. a 
week e.xtra. • 

No previous experience is neccs- 
t-y to enter as a stc^ker, the age 
limit being 18 to 28. But simple as 
the operations of a stoker ma>’ be 
thought to be, it requires six t(j 
twelve months to de\elop him from 
a novice. His chief work is to trim 
coal and tend tires ; he may, how¬ 
ever, be ordered to take charge of 
such parts of the main or auxiliary 
engines as he is told off for. A 
second-class stoker, on cntiy, receives 


staff, and on being drafted to sea-going ships 
are rated signal boys, when, instead of rising 
to able seamen, they become in graduation 
qualified signalmen, yeomen of signals, and 
^lally chief yeomen of signals. They "are 
employed entirely on signals, and their 
paraphernaya consists of the “ Big Dollond,” 
flags, lampsf semaphore, and fog horn, which 
emits short andiong grunts on the Morse 
code. Signalling is a most important subject, 
especially at fleet evolutions, when the signal- 
imem are often knee-deep in flag.s. 

the engineer department of the Navy is 


I is. 8d. per week, and can rise to 
35s. per week as chief stoker. Extra jiay 
i.s given when serving in torpedo boats and 
destroyers, and when in the tropics. 

The port-main engine room of a war-ship 
is a wonderful sight, but the layman cannot 
possibly comprehend the labyrinth of pipes 
and levers, and the whirring, whirling rods 
and .shafts, which spatter the walls with milk- 
white grease, and almost deafen with their 
pounding and throbbing. 

The boiler room of a war-vessel is a verit¬ 
able pandemonium and inferno combined. 
The din of the engine room is as nothing 
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comp.'ired to the din here, while the tempera¬ 
ture is often as high as 140" Fahr. A gale of 
hot winrl rages in this—the bowels of the 
ship -and causes the coal dust to fly about 
and Whip the face like hail. In front of each 
boiler—and our latest cruisers carry thirty 
boilers in four great rooms—stands a black, 
begrimed sentinel, waiting till it is his turn to 
open the furnace df)or and shovel fuel into 
the roaring element; for a regular routine 
of firing is observed. At each siile of the 
room are the coal bunkers, where the 
trimmers, by the dim light of Davy lamps, 
arc working like demons, filling up the 
trollies, and -sskilfully avoiding the falling 
masses occasioned by the lurching of the 
vessel. 

If a man docs not join the Royal Navy 
either as a bluejacket or stoker, he may 
volunteer for ann(,)urcr, blacksmith, carpenter, 
ctHiper, painter, plumber, sailmaker, shi])- 
wright, sick lx:rth staff, or domestic, full 
particulars concerning the qualifications for 
whicli may lx; obtained frtan .any recruiting 
station or post trfficc. 

I.ast, but not least, there ;irc the Roy.al 
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Marines, which corps d'Mte forms a portion of 
the Naval forces of the country, although 
they arc in every sense sailors, while tl^eir 
motto "Per matVy per terrain ” aptly describes 
the nature of their duties. The Royal 
Marines arc divided into two corps, Artillery 
and Light Infantry : the Fortner have their 
headquarters at Eastney, while the latter are 
grouped in three divisions at Portsmou|th, 
Plymouth and Chatham. 'I'he dsp6t is at 
VValmer, where «11 recruits join and are 
trained pretty thoJoughly before joining their 
divisions, the course lastingi-about a year and 
including in.struction in gunnery. As a rule, 
more than one-half of this force is embarked 
for duty on His Majesty’s vessels. When 
serving on board .ship the marines ^are 
employed as sentries, and keep regular watch 
like the bluejackets, and when not on guard 
assist in all the duties of the ship except 
going aloft: In action, the men of both the 
Marine Artillery and Light Infantry are 
stationed at the guns conjointly with the 
seamen gunners, those not .so emploj'ed being 
u.sed as a rifle party on deck. The marines 
form part of all Naval brigades landed for 
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service on shore. Thi.s splendid corps, which 
is recruited like the Navy under the long 
service sy.stem, offers great .'rttractions to lads 
having a liking for soldiering combined with 
service afloat. 

In conclusion, it is no exaggeration to state 
that there is >io other ser\ice which offers 
such advantages as the Rojal Navy, pro¬ 
motion being exceptionally rapid in the case 
of wcll-conductcd and in^illigent men who 
are determined to gel on; w|»ile, in almost all 
cases, large additional pay *>r wages, and, in 
certain circumstances, liberal allowances may 
be drawn for special services and qualifica¬ 
tions. After twenty-two years’ service pensions 


are awarded (ui a generous scale; but men 
di.sabled or invalided from the service are akso 
eligible to receive them. Whilst men and 
boys have a chance of visiting all parts 
of the world in His Majesty’s .ships, care 
is taken that, as far as practicable, all shall 
have a fair proportion of home service. 
Both at home and abroad leave is granted 
without deduction of pay, anil on return 
from a commission abroail as much as 
six or eight w'eeks’ leave is granted. The 
Marines’ headquarters are permanent, and 
men enjoy the privilege of always return¬ 
ing to the .same barrack, which is their 
service home. AuciIKR. 
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Aliens of the West. ‘By the Author of ‘The 

Ktjus enation of Miss Semaphore.'’ 6s, 

A Flame of Fire. By Jo-sepu Hocking. 3s od. 
The Kiss of the Enemy. By Hkadon Hill. 6s. 
An April Princess. ’ByCoNsrANcE Smfi>iev. 6s 
U nder th« Iron Flail. By John Oxenham. 6s. 
Nebo the Nailer. By S. Baring-Godld. 6s. 

A Fair Freebooter. By Basil Marnan. 6s. 
THk Cloistering of Ursula. By Clinton 

SCOgLARD, 6s. 

The Dictator’s Daughter. By Edgar 

JUPSON. 6s 

The Lord Protector. By S. Lfvett- 
Ybats (h 

Under the White Cockade. By HutLiwELL 
SuTCLirpE. 6s.’ 

Baoksheeeh. By Roma White 6g. 

Tommy and OrizeL 6s. ) - , 

Sentimental Tommy. 6s. J J 

Tha Little liinisteK p,p»i«YEd 3s 6d.) 

Bed Morn. 6s 
The Oiant’e Gate. 6i. 

ThaiOanden of Sworde. lUm. 6a. 

ThaiinpregiwRble City. 3s. dd. 

Saa, wolvas, The. 3s m. . . [ 

The Irdtt pfyate, 3s.«d. ) 


CassaU’e'GuIaea'Bi 1 ;$le. Wkb ifn lUoafii^ 
and ColeuredMapiu KayitgtbfleaBie'tmt.ufti Panituai^iM, 
with comayutd dnpi, aji. net. _ , ^ 

Lift and vvopk of Oui* Redeemer, .if 

EmiMttt Divine*, lOonmtra. 

Holy Land and the Bible, ThA A Book of 

ScnptiHu Illustmtfons gathend in Patestme. By th« Rev. 
Cunnimouam GuiKlft D.D. QmvtrBaiti»H,n-6i. Chef OBHm, 
ss. 6d. Sufenee MdUieH, with >4 Coliotyi* Ptatei, laa 6d. 

The History of Protestantfam. By the Rev# 

J. A. Wyub, Lun. Coni«ining uprwgrdi of 6 qo Ongiput IBustiu.' 
tioni. CKngy ^dSiAm, COippletc in Thnn Vol«„ 5,. ench. 

Matin and Vesper Beils. Earlier and Later 
Cotlecied Poem* (Chidly Snend). By J. R. Macduff, D.D, 
With Frontispiece. Tim Vpls., cloth, ya w. the sef. ., 

The Church of*England. A History for the 

^plc By the Ver&Rev. H. D. M. SFkMCS, D.n,, Dm, of 
Gloute^ter Complete in Foot VoU , 6$, each. 

Cassell’s Illustrated Bunyan. WithsooOriginal 

iUi)i*tra|ioii4. PillarSditUmf 39.6d« 

Th® QMlver« For J^aday and General Readtitf. 
With about 900 Original ltlu*tnuioD« and Coloured Picture & 
Fionuspiece. Vearly Volume ;• 6d ; Monthly 6d 

Casseli’e Concise Bible Dictionary. By 

the Key Rohprt Huntbr, LL.D., FG 3 . With so Clouted 
Pdge Ma|M, and large Map of Palestine in Pocket 6 %, « 

The Child’s Bible. With loo Kull-page Plates, 

including i • in t oloun. los 6d. a 

William Landels, D.D. By the Rev, TiiqMM 

0. Lam»is, M.A. Cloih, 6s, 

BIBLE BIOGEAPHIES. 

Extra foolscnp Svo. Illustmlcd, ia6d. ench. 

The Story, of Moses and Joshua. % the 

Jtev.J. Telpord. 

The Story of the Judges. By the Rev. J. 

WVLUFFE GbDG& ■ I 

The Story of Samuel and Saul. By the Rev/ 

U. CTovev. 

The Story of David. By the Rev. J. Wild. 

The Story of Joseph, lu Lessons for To-day, 

By the Rev. GBORot Bainton. 


King Solomon’s Mines. By Rider Haggard. 

Illustrated. 3s. 6d 

John Gayther’s Garden. 6s. ’i 
Kate Bonnet. 6s. 

The Vizier of the Two-Horned 

Alexaiidep. 3s. 6d I By Frank 

The Girl atCobhurst. 3s. 6d. Sioikiok, 

Mrs, ClifTs Yacht, sx 6d. 

The Adventures of Captain Horn. 

^ dd, 

A Bitter Heritage. 6s. j- By 

A Vanished Rival. 6s. { J. Bloukdrue Bortok. 
Volumes by R. L. Stevensdn 

Treasure Island. 

Kidnapped. 

, Ubrary EdUiou, 

The Wrecker . *.^ 

The Master of Ballantraa. Pooular Edition. 

Island Nights’ Entertain- 

ments js. W. enlr, ^ 

The Black Arrovv. 

Cupid’s Garden. By Ellen TuoRNSvckoirT 

rowun. CAm/ EdtUm, 3s. 6d. . 

The Adventures of Harry . 

Revel, a*. l ‘ 


TUORNEVCROirT 


By Max 
PikBBireF, 


The Laird’s Luck as. 

Old Fires and ProfltaMe 
Ohosts. 6.<i. 

The Ship of Stara 6c. 

Dead Man's Rock. sc. 

The Delectable Duoby. ss. 
••I Sayr Three Shlps.'^ S.r 
Nougbte and Ci^aes. * m 
T he Splendid Spur. qhe»t, 

Stht&n, 31,6d. 

The. Astonlshingo: HtstoFv 
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Selectioik from QissEti (S^• CoMPAsry’s Publications. 


SDnaATIONAL WORKS. 


The Cttizen Reader. By the Rt. Hon. H. O. ] 

A«i)old>F(«steii. XniMd, Keset, and Rc-illiutnted. 19. 6d. 

Cheeeire Union Jack Series of Headers. 

Soak >1 wica 8d.; Book a, price pd.; Book 3, price rod.; Book 4, 
94. i Bosk 3) 11.4<i. 

CeaaeU ’8 Wild Flowers Sheets. Mounted on 

Bond with Sunpender. 19. 6d. each. 

Magna Oarta. A Facsimile of the Original, with 

TnndslMMia ^ 6dt 

5 'hinga New an^ Old, Scholars' Com¬ 

panion to. Five Books, erkcach. 

I Eyes and No Eyes Series, Cassell’s. By 

Ambblla BuCklev. In Six Hooke. Bookr 1 and a, .id. each; 
Bo^ 3 to 4,6d, each ; or In One Volume, complete, 39.6d. 

The Story of English Llheratuce. Entirely 

Sevbed and brought up to date. 3.9. dd. 

The Coming of The Riltgram; or. The 

of ih« StandArds. Bi| H. 0. AknoldvFok9tek, 
MeAe lUustnitcd. Stiition, 6d.* 

A History of England. From the Landing of 
JnUiu Ccaar to the Present Day. By H. O. AR(<oi.i>-FaKSTKR, 
M.A. inoatrated, 59. 

^ui* Smpira Strtet, Illustrated. 99. 6d. e.-wh. 

* Canada. By A. L. Hayuon. (Also is. 8d.). 
India: Our 'Eastern Empire. By Philip 

GiSiS. (Also 19. 8d.). 

AaBtralasia: The Britains of the South, 
■effiy Philip Ginas. (AI90 is. 6 d.). , 

Our Great City; or, London the Heart 
of the Empire. By H. 0. Arnold-Forster, M.A. 
(Alto 19. gd.X 

Founders of the Empire. By Philip Gihbs. 

■ (Alto It. Bd.). 

English Literature, A First Sketch of. 
ByProfettor HBNliy Morlev. Nmmd CMtaf EiStieii. 79. 6d. 

Casseirs New Geographical Readers. 

Illutttared. Seven Bookt, from pd. to it. each. 

Geography: A Practical Method of 

Teeohlnc. Two Volt. 6d. each. 

In Danger's Hour; or, Stout Hearts and 

Stirring Deedo. ABookof Adventuret for School and Home. 
With Coloured Platei and other lUustnitions. 19. 8d. Bevelled 
bonrdb jplt, gilt edges, at. 8d. 

This World of Ours. % II. O. Arnold- 

Forster, M.A. lUuttrated. Cit^ AEUm, at. 6d. 

Things New and Old; or, Stories from 

English History. By H. O. Arnold-Forstkr, M.A. Fully 
IHuttrated and atrongly bound in cloth. Books for the Seven 
Stasdardt, gd. to is, Bd. each. 


Object Lessons from. Nature. By Ftof, 

ju C. Miall F.US. Ilittitrated, Two Volt., it, 6d. each. 
Gaudeamus. A Selection of 100 Songs for Ctdl^s 
and SchooU. Edited by John Farmer. Wordt and Mutlc, cl% 
gilt, 5t. Wordt of the Songs, paper coven, 8d.; doth, od. ’ 

Dulee Domum. Rhymes nnd Songs for Children. 

Edited ^ John Farmer. 410 edition, «•. Two Paru, (i. epch. 

Little Folks’ History q.f England. BiflsA 

Craig-Knox. Ntw Editim, with Four Coloured Plates end nitty 
Illustrations. Cloth, xl (d. 'p • 

Hand and Eye Training. By George Ricks, 
B.Sc., and Joseth Vavchan. Five Vola., VAiying in price from 
71. to 6s. each. ^iti^ 

The Young Citizen; or, Lessons ir^Our 

Laws. By H. F. Lbstbr, B.A. Illustrated, at. dR^IAIto in - 
Two Parts under the title of “ Lessons in Our Laws." is. 6d. each.) 

A Complete Manual of Spelling. On the 

Principles of Contract and Comparison. By J. D. Morbu., LL.D. 
Cloth, xs. Chiop Editiout 6d* 

Geographical Readers, Modern School. 
Modern School Readers, Cassell’s. 

Modern School. Copy Books, Cassell’s. 

Forfartfcnlart of ikt ahovo Seritt nf EUm^tant School Bookt 
tot CiUttli d ComMnft Educational Catal^t* 

Cassell’s NEW French Dictionary. Edited , 

by James Bo'iellE, B.A. Cloth ;t. 6d.; half-leather, los. (d. ' 

Cassell’s German-English, English- 

German Diottona|w, ChtapEdHim. Qoth, 3s. 6d. * 

Cassell’s Latin Dictionary (Latin-Enclisk 

AND EngLISH-LaTIN). Cloth, 3S.<d. 

Popular Educator, Cassell’s. With Illustra¬ 
tion.., Coloured Plates, and Maps in Colours. Complete n 
Eight Volt., «. each. * a 

Cassell’s ’Technical Educator. An Entirely 
New Work, with Coloured Plates and Engravingi, Complete in 
Six Volt., 3s. Bd. etch. 

The Marlborough German Grammar. 

Arranged and Compiled by the Rev, J, F. Bright, M.A. ,3a M. 

The Marlborough French Gramn!liar.„ 

Nm and Etvhtd Editim. Cloth, 39. 6d. ° 

The Marlborough French Exercises. 

J^tw and Revittd Bditiofu Cloth, 3s. 6d. 

Marlborough Arithmetic Examples. 3 s.a 
C assell’s Lessons in French. With Supple-* 

ment on French Syntax, Nnv and Ktvited Editim. In Two 
Parts, cloth, i<L 6d. each. Complete in One Vol., 3t. 6d. 

China Painting. By Miss Florence Lewis. 
With i< Original Coloured Plates, js. 

Ifeutral Tint, a Course of Painting in. 

With 34 Plates from Deiigni by R. P. Lritch. 4to, cloth, 39. . 


BOOKS FOR CHILDEBN AND YOUNG PEOPLE. 


'^jEsop’S Fables. With altout lOO New and Original 

■ lUuitrationt expressly designed by Maud Clarke. 7.. 64 

The Little Folks Animal Book. By s. IL 

nAMER. With Coloured Plate and numerous Illustrations. 3s. 6<l. 

The Little Folks Adventure Book. By t>. H. 

Namee. With Colouied Plate and numerous Illustrations. 3s. 6d. 

The Little Folks Picture Album in 

Colciurs. With 48 Full-page Illustrations in Cotours. By S. H. 

MtMpy tVia Chicken. Being an account of Some 
T^wf bit most Wonderful Doings, By Harry Rountreb andS. II. 

. Mambu* With four Coloured Piatee and Numerous illustrationi. 
zi. 6d< t cloth, aa, * 

The Red Adventure Book.. Edited % A. T. 

(JuiLLER-CoucH. Containing a series of .Stories from " ne World 
*01 Adventure." Proliisely Illustrated and printed on line paper, 31' 

The Green Adventure Book. Edited by A. T. 

S uitlza-CoticH. Containkw a teriei of Stories from “ The World 
Adyanture." Profusely Illutratcd and printed on fine paper, 5s. 

pa 8 SeU|s Book of Sports and. Pastimes, 

Ocacrihing more than 6a« Outdoor and Indoor Games and Amuse- 
iMts, and oontaiiibig nanrty i,soo tUustradons. Nttuand Kaoirnd 
Editim. 39.6d. 

Ll tU e Folks. Half-jWMly Volunm. With Six 

Fult-ngaf,Colourtd Plates and numerona other lilustratiwu. 

■ } doth, $9. 

Bo-Pe^.'* A Tr^asiury f« the Little Ones. With 

Sigd^t CokmAl Plates, and uumeroua lllustraliont in Colow. 
Benids, ta> ctMh, 39. <d. 


Tiny Tots. Yearly Volume, is. 4 d .; cloth, is. 6d. 
The Ten Travellers. By S. H. Hamer. With 
Four Coloured Plates and numerous lltustiatioiis by Harkv B. 
Neilson. ». fid. 

Birds, Beasts, and Fishes. By S. H. Hamer. 

With Four Coloured Plates and iwmerous lUustmtions. is. fid. 

TopsyTurvy Tales, ByS, H. Hamer. With Four 

Coloured Plates and IHustratious byiHARRY B. Neilson, is. fid. 

The Jjingle Sehool-t or. Dr. - Jibber- 
dabber Burohall'ie' Aeademy, By S. H. Hamer. With 
Four Coloured Plates and other Illustrations by Harrv B jfniL- 
SON. IS. fid. • 

Beneath the Banner. Being Namtives or Noble 

lives and Brave Decda By F. J. Caoas. Rndud and Eitlarxtd 
Editim. Illuatnted. Limp doth, la; cloth bottda gilt edges, se. 
Notable Shipwrecks. CMrafi BdUion. keoistd 
and Eniarfid. Llhp cloth, la lUnttraUd Editim. 

Works by M-ps. L. T. Meade:— 

Beyond the Blue Mountaine, 

A World of Oirie. 1 


Beyond tne Blue Mountaina, 

A world of Gine. \ 

Red Roee and Tiger Lily. I wjr, 

BaehfUI Fifteen, Edition. 

A Sweet Olrl Gmdtuite, VSS?.. 

The Rebellion, of LU Carrington, 

Merry QWo-<^ Bogland. " , S»-W. 

Pbliy! A New-Fashioiled Girl. ' j 
The Fahtoe, BemntHUl: ' 

• A Madoap.' Whh Eig)it<Ttdt.pagn lllustradona. fid. 


Er/hyt HmuheU sad DemaHe Tnatim, HandMu W GnUUfStima, Tnatb. fee. Ac., togdiher gra a Syaopda of r JH- 
Burpus inostrated Serial Publicadons, taut post, free to,lyidica^ fa CASS ELL & COMPANY, Limitrd, Ladgala HEl, 

Cassell CoMPAitr, hmnnpt LoHix^tl^ PAEtSt Yosm,-^ MUBoftEtm. ^ 
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